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. PREFACE 


N authorizing the preparation of this work the Delegates of the Oxford 

University Press had foremost in mind the need to provide a basic book of 
reference for school libraries. In form it was to be a genuine encyclopaedia, 
in treatment and vocabulary suitable for the young reader. To many chil- 
dren (and indeed to many adults) reading is not a natural activity: they do 
not turn to books for their own sake. But they can be trained to go to books 
for information which they want for some particular purpose—and thus, very 
often, to form a habit which will be of lifelong value. Their capacity to read 
continuously for any length of time being limited, they can absorb knowledge 
better if they get it in small quantities: therefore they will often read reference 
books when they may reject the reading of more extended matter. Again, 
it is probably true to say of such readers that their approach is from the 
particular to the general, and from the application to the principle, rather 
than the reverse, that their main interest is in the modern world around 
them, and that since they are not very good at conceiving things outside 
their own experience, their capacity for grasping abstract ideas is limited. 
On the other hand, once their interest is aroused, they will often pursue a 
subject to remarkable lengths, so pus a as its development is logical and the 
treatment avoids dullness. 

But such generalizations can easily be overdone: many children using the 
books will not be of this type. Moreover, it was evident from the first that 
a project involving so great an amount of work, however exactly it might 
meet its principal mark, would be fully justified only if it could be of service 
to a far wider circle of readers. Even for the age-group first in mind, any- 
thing like ‘writing down to children’ must plainly be taboo—but clear exposi- 
tion and simple language are no bad qualities in writing for any audience. 
Here, then, it seemed was the opportunity to provide a work of reference 
suitable for many readers to whom the large, standard encyclopaedias are 
too heavy and technical, and the popular alternatives for the most part 
neither sufficiently complete nor authoritative. The fact that the plan 
allowed for an exceptionally large proportion of illustrations to text (between 
one-quarter and one-third of the total space) is an advantage to any reader, 
since pictures may, in many instances, save whole paragraphs of involved 
explanation. With these secondary aims well in mind, therefore, the General 
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Editors have ventured to hope that the encyclopaedia may find usefulnes 
not only among certain younger children, but also among older students ? 
clubs, libraries, and Young People's Colleges, and even to no small exte 
among their parents and other adults who may wish for a simple approa: 
to some unfamiliar or forgotten subject. 


SCOPE AND EMPHASIS. Within certain limits the OXFORD JUNIOR EN( 
CLOPAEDIA purports to be reasonably comprehensive, though (in comm: 
with all general encyclopaedias) not exhaustive. Chief among these limits 
that matter already easily available in school text-books is included only 
far as its presence is necessary for the proper understanding of the subje 
under discussion. Thus, although an immense field of history is surveyed, : 
will be found mainly under headings dealing with its effects, or in the bic 
graphies of those who lived to make it. Purely technical or scientific subject: 
also, are omitted except when they have some general interest. In natura 
history and kindred studies the immense variety of forms necessarily led a: 
times either to their treatment by groups or to their omission on purely 
arbitrary decisions as to which species would, in all probability, never be 
looked for, or because there was nothing particularly interesting to say of 
them. In point of general balance the stress is laid rather on the modern 
world, though due space is given to the factors which have shaped it, no less 
than to those which are changing it. 


ARRANGEMENT. The encyclopaedia is planned to consist of twelve 
volumes. Each is arranged alphabetically within itself, and each deals with 
a particular range of related subjects. Within its terms of reference, then, 
each volume is virtually self-contained, and, owing to the great number of 
single-line cross-references, can well be used alone. This arrangement, which 
has several incidental advantages (as of production, in difficult times, and of 
prompt revision later), arose mainly from one consideration. If articles were 
to be kept really short—and, in fact, few approach and almost none exceeds 
2,000 words—many subjects could be dealt with comprehensively only by 
referring the reader to other relevant articles—itself a desirable thing to do. 
It was clearly preferable for these to be under his hand, rather than be dis- 
persed through any of the twelve volumes at the caprice of the alphabet. 
This the present arrangement achieves to a great extent. If it has led to a 
small amount of overlapping, that again is not without its advantages. 
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e The cross-references play an indispensable part in the make-up of the 
encyclopaedia. They are of two kinds: references in the text to further 
articles amplifying the particular point under review, and references at the 
end of an article to others taking the whole subject farther. "Therefore, a 
reader looking up any wide subject, such as LANGUAGE, and following up 
its cross-references either in the text or at the end of the article, can discover 
under what main headwords the subject is treated. These, again, will refer 
him to any subsidiary articles, as also, in many cases, to those of a comple- 
mentary nature. Thus he may be guided either from the general to the 
particular or vice versa. It is believed that the titles of the twelve volumes 
(see p. xii), in conjunction with their sub-titles, will usually lead the reader 
straight to the volume containing the information he wants. In selecting 
headwords, the rules generally followed have been to prefer the familiar, or 
even the colloquial, reserving the technical alternative for a single-line entry, 
and to group narrow subjects under a headword of wider scope. Thus, for 
GRAPHOLOGY, see HANDWRITING; for AERODYNAMICS, 5e? FLYING; for SCHOONER 
or CARAVEL, See SAILING SHIPS; and for OREGON TRAIL, see AMERICAN TRAILS. 


L. E.S., R. S. 
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' HOW TO USE THIS BOOK 


HIS VOLUME is one of twelve, each on a separate subject, the whole 

set forming what is called an encyclopaedia, or work from which you 
‘an find out almost anything you want to know. (The word comes origi- 
nally from the Greek enkuklios, circular or complete, and paideia, education.) 
Each of the twelve volumes is arranged alphabetically within itself, as twelve 
dictionaries would be. 

The difference between a dictionary and an encyclopaedia is that, while 
.he first gives you no more than the meanings and derivations of words, the 
:econd tells you a very great deal more about their subjects. For instance, 
‘rom a dictionary you could find that a RoroncnaArr is an aircraft which is 
cept aloft by spinning blades, and you would learn little more; but an 
ncyclopaedia will tell you why a rotorcraft can hover in the air, how it can 
be steered without a rudder, and how it is used for carrying mails, spraying 
crops, and for the police control of crowds. Then a dictionary contains 
nearly every word in the language; but an encyclopaedia deals only with 
words and subjects about which there is something interesting to be said, 
beyond their bare meanings. So you should not expect to find every word in 
an encyclopaedia—every subject is there, but not every word. 

To find any subject, you have first to decide in which of the twelve 
volumes it comes. Each of these has a title as well as a number, and also a 
list of general subjects to make the title clearer. All these are set out in the 
Plan of Volumes on the opposite page. Very often you will be able to tell 
from the title alone which volume contains the information you need; but 
if not, the list of sub-headings on the plan opposite will help to direct you. 
For example, if you want to read about people, the way they have lived at 
different times and places, and the things they have believed and worshipped, 
you would turn to Volume I. If, however, you want to find out about an 
animal or plant, you would look it up in Volume II, Natural History; but 
if you wanted to know how that animal or plant is used in something like 
farming, fishing, or trapping, you would find it in Volume VI. If your sub- 
ject were something in nature that does not have life—such as the sun, ora 
particular country or river, or a kind of stone—you would find it in Volume 
III, with tides, earthquakes, the weather, and many other things. Business 
and trade are in Volume VII. Recreations are in Volume IX, which includes 
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games and sports, entertainment, clubs, animal pets, and sporting animal: 
How we are governed and protected by the State, the law, and the arm’ | 
forces is told in Volume X. Volume XI deals with almost everything cc 
nected with our homes, from the building and furnishing of the house to : 
clothes and health of those who live in it. The titles of Volumes V and X 
Great Lives and The Arts, explain themselves. A rather fuller account of 
volume you are now reading, on Communications, is given on page 
opposite, but if it is the engineering side of ships, trains, roads, airc: 
printing, and broadcasting that interests you, the volume to explore 
Volume VIII, Engineering. 

To find your subject in the volume, think of its ordinary name, and then 
look it up just as though you were using a dictionary—the As on the first page 
and the Zs (if there are any) on the last. If you cannot find it, try a more 
general word. For instance, if you want to read about Blind F lying, and can- 
not find it under that name (as you cannot), try either FLYING INSTRUMEN" or 
NAVIGATION, AIR—cither of which will lead you to it. As you read any article 
you will probably come across the titles of other articles in some way con- 
nected with what you are reading. You will know that they are titles of oiher 
articles because they will be printed in capital letters. Either they wil! be 
followed by (q.v.) in brackets (this is short for the Latin quod vide, and ri- >ns 
"which see"), or else they themselves will be in brackets, with the word » in 
front of them. You can look up these other articles at once if you wan to 
know more about the particular point dealt with, or you can save the: up 
until you have finished the article you are reading. At the end of əny 
article you may find the words ‘See also’, followed by one or more titles in 
small capital letters. If you look these titles up, they will tell you still more 
about the subject that interests you. These last ‘cross-references’ are very 
useful ifyou want to look up a particularly wide subject (such as EXPLORATION 
or SIGNALS), because they show you at once the titles of all the main articles 
dealing with it. You can then decide for yourself which to read. 


WHAT YOU WILL FIND IN THIS VOLUME 


THIS VOLUME I$ ABOUT MAN'S EFFORTS TO COMMUNICATE WITH HIS FELLOWS 
BY SIGNS OR SOUNDS, AND BY TRAVEL ON LAND, ON SEA, AND IN THE AIR 


COMMUNICATION OF IDEAS. Man has always needed to express his 
thoughts and feelings to other people. You will read here of specu, of the 
growth and structure of LANGUAGE, and of the development of the individual 
tongues, whether GREEK or LATIN, CHINESE, or AMERICAN ENGLISH. You will 
read also of the various methods man has found of communicating with 
people whom he could not reach by speech. At first he used stGNs AND 
SYMBOLS, many of which have lasted from the remote past into our own 
times, and from these developed wnrrING, and the various signs for COUNTING 
and MEASUREMENT. 


BOOKS AND PRINTING. In order to give a lasting form to his thoughts 
man produced Books, at first writing them by hand on papyrus or parch- 
ment. The use of PAPER and the invention of printinc enabled them to be 
produced in great numbers. From early times wealthy people had made 
collections of books, and to-day there are LIBRARIES all over the country from 
which books can be borrowed. 


DISTRIBUTION OF NEWS. To make ideas reach farther, people devised 
various means of distributing news, both privately and publicly, until there 
grew up the two great modern organizations of the post OFFICE and NEWS- 
PAPERS. Of recent years, a third and even more powerful means of com- 
munication, BROADCASTING, has made it possible for a man from one place to 
speak directly to millions of people. 


COMMUNICATION BY TRAVEL. While he was thinking of ways of 
exchanging ideas, man was at the same time finding his way about the world 
by EXPLORATION, making Maps and CHARTS, and working out methods of 
NAVIGATION. He has made ROADS, BRIDGES, and CANALS all over the world. 
He has written TRAVEL BOOKS AND GUIDE BOOKS to direct others, and built 
inns for the shelter of travellers. He has risked HIGHWAYMEN, PIRATES, and 
wrecks. He has marked out TRADE ROUTES which have been followed 
by merchants from century to century. To travel farther and faster with 
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increasing loads, he has built himself SHIPS, CARRIAGES, RAILWAYS, MOTOR-CARS, 
and, finally, AEROPLANES. 


MODERN TRANSPORT—LAND, SEA, AND AIR. Since the modern 
world is based on complex communications, and would break down without 
transport, there are many articles about modern achievements in land, sea, 
and air travel. You may read of MOTOR TRANSPORT and ROAD TRANSPORT 
ENGINES, of the MoTOR-CYCLE and BICYCLE, and of the organization of 
LONDON TRANSPORT. You will find articles on STEAM, DIESEL, and GAs- 
TURBINE LOCOMOTIVES, UNDERGROUND RAILWAYS and MOUNTAIN RAILWAYS, 
SIGNALLING methods, and the RAILWAY sysTEMs of the world. You will read 
of STEAMSHIPS, MOTOR SHIPS, and ELECTRIC SHIPS, the rules of SAFETY AT SEA, 
the duties of LIGHTHOUSES AND LrGHTSHIPS, and the services of PORTS AND 
HARBOURS. You will read about the history and principles of FLYING, about 
the different types of AIRCRAFT ENGINES, the remarkable achievemenis of 
modern airmen in HIGH ALTITUDE FLIGHT and SUPERSONIC FLIGHT, and their 
ambitious plans for INTER-PLANETARY TRAVEL, which suggest that a journey 
to the Moon may be the next step in man's Communications. 


The words in capitals are the headings of some of the articles 


A 


AEROBATICS. This is the name given to 
aerial acrobatics, better known in the early days 
of aviation as ‘stunts’. These manceuvres form 
n important part of the basic training for all 
ilots. They give a pilot confidence in his 
machines and in himself. An aircraft may get 
out of control through atmospheric disturbances 
or careless flying, and the pilot must know in- 
stinctively what action to take to regain level 
flight. Only a full course of aerobatics can give 
him this instinct. For fighter pilots knowledge of 
aerobatics will often mean life or death. 

All elementary flying schools are equipped 
with low-powered aircraft, because they are 
safer and easier to handle during take-off and 
landing. Low-powered aircraft are also best for 
learning aerobatics; they do not allow the 
learner to cover up his mistakes of judgement by 
using his engines. A miscalculated approach to 
a loop, for example, may mean that the pupil 
pilot has no power left to reach the top. In a high- 
powered machine it would have been possible 
to open the throttle still farther and complete 
the loop. The pilot of the light trainer must 
admit failure, and determine to correct his errors 
in approach. 

With the advent of jet engines of great power, 
manceuvres hitherto undreamed of are possible. 
In this article a. brief description of the basic 
aerobatics only is given. 

1. Tue Loop. This is probably the oldest and 
most popular aerobatic, in which the pilot 
acquires speed by diving with the throttle open. 
He pulls back the control column or ‘stick’, so 
that the aircraft climbs (see FrviNc). The stick 
is held in position until the machine is upside 
down. The throttle is then closed, allowing the 
machine to drop and complete a circle (Fig. 1). 
A variation of the loop is a rocket loop, in which 
a higher initial speed is required and the stick is 
brought back rather more quickly. When the 
aircraft is in a vertical climbing position, point- 
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ing straight upward, the throttle is held open 
and the stick pushed forward until the required 
height is reached, Then the aeroplane is rapidly 
pulled over on to its back, and the loop com- 
pleted by a further backward movement of the 
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FIG. I.. THE LOOP 
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control column. In high-powered aircraft the 
rocket loop may be completed several thousand 
fect higher than it was begun. 

2. Tue Bunt. This may be most easily 
described as an outside loop. One may imagine 
an aircraft to be on top of a bunt when flying 
normally. The pilot pushes the stick forward, 
and the machine enters a dive which becomes 
increasingly steep. The vertical position is 
reached and passed; then, with the stick still 
held forward, the aircraft reaches a position 
where it is flying on its back. It then begins to 
climb, eventually resuming its normal attitude. 

A development of the bunt, combined with 
a normal loop, provides an aerobatic known as 
*the spectacles. It consists of a normal loop 
followed immediately by a bunt, so that the 
machine describes a vertical figure-of-eight. 
The bunt is normally performed only by highly 
skilled pilots; the manoeuvre can only be done 
with certain kinds of aircraft, 
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3+ Tue SriN makes use 
of the liability of aircraft 
to stall, Stalling is the 
condition of an aircraft 
when the air ceases to flow 
smoothly over the upper 
wing-surfaces, which as a 
result are robbed of their 
lifting powers (see FLY- 
ING). There being nothing 
then to counteract the pull 
of gravity the machine 
will drop. The most com- 
mon cause of the stall is 
the losing of flying speed, 
as in the spin and ‘falling 
leaf’. Another cause is the 
rapid change of position of 
the aircraft, so that the 
smooth air-flow breaks 
down, as in the case of 
the ‘flick roll’. 

It is quite possible to spin unintentionally, and 
for this reason special attention is paid to the 
pupil’s ability to recover from the spin. To 
begin this aerobatic, the pilot will first lose flying 
speed until the aircraft is about to stall. At this 
moment he will pull the control column right 
back, and simultaneously push the rudder-bar 


FIG. 2. A SPIN 
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which he wishes to 
Che nose and one 
n drop, and the 
ı spiral fashion. 
lly, its rate of 
ly slow (Fig. 2). 
ie spin, it is neces- 
from its position 
> other extreme, 
n forward. These 
ls, and the subse- 
rudder, will have 


hard over in the direction in 
spin, whether to left or right. 
wing of the machine will ti: 
aircraft will begin to fall ; 
Although spinning quite 

descent is, in fact, comparat 

In order to recover from 
sary to bring the rudder b 
of extreme left or right to : 
while easing the control col 
two movements of the contro 
quent centralizing of stick and 
the effect of checking the spin, from which the 
machine will emerge in a dive. A normal flying 
attitude is regained by easing the stick back. 

4. Tue FarnmG Lear, As with the spin, the 
speed of the aircraft is reduced until it reaches 
stalling-point, when the controls are placed in 
the spinning position. As soon as one wing 
drops, as at the start of a spin, the controls are 
instantly thrown to the other extreme position, 
and the combined effect of ailerons and rudder 
is to check this commenced spin and to drop 
the other wing. This regulated dropping of 
alternate wings is repeated as often as desired, 
and the result is rather like the action ofa falling 
leaf. The falling leaf could well be called a spin 
which never really starts, in which the aircraft 
continually loses height by falling first to one 
side, then the other, while stili heading in the 
same direction. 

5. THE Rorr. There are two main types of 
roll, the flick roll and the slow roll. In the flick 
roll the machine is first flown level and at a 
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FIG. 3. A ROLL 


fairly high speed. To begin the roll, the pilot 
pulls back the control column or ‘stick’ while 
at the same time working the rudder. The nose 
of the machine immediately rises until the effect 
of the rudder turns the machine on to its side, 
and the stalling position is reached. The air- 
craft then spins rapidly on its horizontal axis 
(Fig. 3). After one roll the machine resumes 
its normal course. The slow roll is a more com- 
plicated action, in which the aircraft moves 
through the air in a corkscrew fashion 

To perform any aerobatic the controls must 
be moved firmly and smoothly. If the stick or 


rudder must be moved rapidly, the action must 
not be jerky. This would throw a dangerous 
stain on the wings and body of the aircraft. 


AERODYNAMICS, see Fryiso, Section 6, 


AEROPLANE. The modern aeroplane has 
evolved in 40 years from a lightly built appara- 
tus made of slender wooden frames, over which 
fabric was stretched, and which was powered 
by an engine of 25 to 40 horse-power. To-day 
acroplanes are sleck all-metal craft; some have 
an engine output of 35,000 horse-power, some 
can achieve speeds of well over 600 miles an 
hour, while others can reach heights of over 
50,000 feet (10 miles) above the earth. 

The term ‘aeroplane’ is generally used of all 
aircraft heavier than air, such as all types of 
land aeroplanes, that is, aeroplanes fitted to take 
off and alight on land, seaplanes and flying 
boats (see SEAPLANE), gliders and sailplanes (see 
GLIDER), and helicopters and autogyros (see 
Rotorcrarr). Aircraft which are lighter than 
air come under the headings of BALLooN and 
Arrsuips (qq.v.). 

An aeroplane consists of a number of main 
components. These normally are the fuselage, 
containing the crew and passengers or other 
load; the wing, which gives ‘lift’ (see FLYING) 
and enables the aircraft to remain in flight; the 
power unit, which makes the aeroplane move 
forward, this in turn enabling the wing to pro- 
vide ‘lift’; the tail unit, which gives stability 
and control; and the undercarriage, on which 
the aircraft is supported while on the ground. 

The fuselage, which is really a sort of metal 
shell, is normally circular or oval in section and 
rather fishlike when seen from the side. It is 
made from a number of metal frames, placed 
across the structure; the frames are joined 
together: by metal ‘stringers’—long, stiffened, 
metal strips running fore-and-aft. The whole 
framework is then covered with sheet metal, 
known as stressed skin. 

The crew compartment may be in the nose 
of the fuselage of a multi-engined type. In a 
small aeroplane the crew compartment may be 
just a small section in which are placed the 
pilot's seat, controls, and instruments, and which 
is covered over with a transparent hood. In 
large transport aeroplanes the crew compart- 
ment may fill the nose of the aeroplane, and 
stretch back as much as 16 or 20 feet. It houses 
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the captain as first pilot, and first officer as 
second pilot (normally seated side by side, cach 
with his own set of controls and instruments), 
the navigator (who has his map table and instru- 
ments), the radio officer (to work the vast array 
of radio receiving and transmitting equipment 
which keeps the aeroplane in touch with ground 
stations along its route), and the flight-engincer 
(with engine controls, as well as devices which 
regulate the cabin atmosphere and temperature). 

Behind the crew compartment in a large 
aeroplane come passenger cabins, galleys, wash- 
rooms, and lavatories in the case of a passenger 
aeroplane; in a freight carrier there are large 
holds with very strong floors to support heavy 
cargo. Freight can be lashed to permanent 
fittings in the hold to prevent its movement in 
flight. 

The cabins and crew compartments are 
normally entered by doors on the left hand or 
port side of the fuselage, aft of the wing. In 
some aeroplanes used on local routes the doors 
may be on the right or starboard side; this is the 
custom in Russia. The doors of an aircraft are 
some height from the ground, and to allow 
quicker entrance and exit, some air-liners are 
fitted with a flight of steps which can be lowered 
from the tail. Otherwise passengers cannot 
alight until the airport staff have brought for- 
ward a flight of steps mounted on wheels. 

The wings of an aeroplane are normally built 
with one or two main spars, these being in effect 
girders running the full length of the wing. 
Metal ribs run from the front of the spars to the 
‘leading edge’ or front of the wing, and also to 
the ‘trailing edge’ or rear of the wing. As with 
the fuselage, the whole structure is covered with 
metal. 

The position of the wing on the sides of an 
aeroplane depends on the designer’s intentions; 
speed, balance, and strength are among the 
many factors concerned. The wing can be 
mounted at the top of the fuselage; in that case 
it is above the windows in an air-liner, and 
passengers can look down more easily at the 
landscape. Sometimes the wing is mounted at 
the bottom of the fuselage; this position has 
many advantages for the aircraft constructor. 
In some cases the wing can pass right through 
the centre of the fuselage, although this, of 
course, reduces the space inside. These wing 
positions are known respectively as high-wing, 
low-wing, and mid-wing. 
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The wing, in addition to its main function of 
providing the lift, is also used to serve a number 
of odd purposes. In the case of the multi- 
engined aeroplane, the engines are either buried 
in the wing or else supported in front of the 
wing on mountings attached to it. The fuel 
supply (petrol for piston-engines or kerosene for 
gas-turbines) is stored in the wing; fuel may be 
contained in tanks in the wing or else allowed 
to flow within a section of the actual wing 
structure. In many aeroplanes the under- 
carriage is attached to the wing, and is made to 
fold up into it when the aircraft is flying. 

The wing is one of the parts of the aeroplane 
most affected by ice, so it must be fitted with 
de-icing equipment. The most effective method 
of removing this ice is to heat the wing sur- 
face by a heating system inside the wing (see 
CLIMATE AND COMMUNICATIONS, Section 4). 

In the leading edge of the wing lamps are 
often to be seen, These are the headlights 
switched on by the pilot to assist landing at 
night. Small lights attached to the wing tips are 
navigation lights, similar to those used by ships. 
Red is on the port (left) side and green on the 
starboard (right). 

On the outer part of the wing (on its trailing 
or rear edge) are the ailerons, These are hinged 
parts of the wing which are moved up or down 
by the pilot. To turn to the left an acroplane 
banks to the left. To do this the pilot turns 
the control wheel to the left; this action raises 
the left aileron and depresses the right one. The 
air-flow over these surfaces then forces the left 
wing down, and the aeroplane, with the addi- 
tional aid of its rudder, turns in towards the left. 

Between the ailerons and the fuselage are the 
flaps. These are metal panels which can be 
lowered to varying degrees, altering the angle 
of the lower surface of the wing, which action 
creates a drag and acts as an air brake. Flaps 
can also increase the wing area and enable 
aeroplanes to fly more slowly. 

The power propelling the aeroplane may be 
of a number of types—the ordinary piston- 
engine (internal combustion) driving a propeller 
(air-screw), the gas-turbine driving a propeller, 
or the gas-turbine ‘pure jet’. In single-engined 
aircraft having propellers, the engine is normally 
in the nose of the fuselage; the ‘pure jet’ type 
with single unit has its engine amidships, with 
its jet outlet in or under the tail. Aeroplanes 
can be propelled by rockets, but these are not 


yet widely used (see Amcrarr ENGINES, Sc 
tion 7). 

The standard type of tail unit consists oí 
fixed vertical fin, which helps to keep the acr 
plane flying straight, and the fixed horizon 
tailplane, which prevents fore-and-aft pitchi 
Behind the fixed vertical fin is a movable rud 
to control direction; behind the fixed tailp!: 
is a movable elevator, which controls the ver: 
movements of the aeroplane. When the eleva: 
is raised, the tail of the aircraft is forced do 
and the aircraft climbs. Depressing the elev: 
causes the aeroplane to dive. As with the wi: 
the surfaces of the tail are normally fitted wit 
de-icing equipment. 

While on the ground an aeroplane must hav 
wheels on which it can move and manceuv: 
The undercarriage, consisting of the wheels a 
their supports, is generally divided into thr 
units. There are two main units bearing mos: 
of the weight, which are generally under th 
wing. A lighter unit is mounted under cithc: 
the nose or tail to hold up the end of the aircrati 

The undercarriage serves no purpose in th 
air, and if left exposed, it would create much 
‘drag’; the air pressing against it when the air- 
craft was flying would reduce speed. Whenever 
possible, therefore, the wheels are drawn up out 
of the way. The main wheels are withdrawn or 
‘retracted’ into the wing (or, on multi-engined 
aeroplanes, into the motor-housing which is 
built into the wing). The lighter wheel or 
wheels, usually under the nose, retract into the 
fuselage. The main wheel units are fitted 
powerful brakes, so that when the aircra! 
running along the ground, or taxi-ing, the pilot 
can gradually slow it and stop it. 

Aircraft are controlled mainly by a control 
column held in the pilot's hands and by rudder 
pedals. The control column moves the ailerons 
and elevators, thus governing the climb, dive, 
and bank. The rudder pedals govern the 
rudder, and control the direction of flight. 

The speed of an aeroplane is partly regulated 
by the throttles, which govern the fuel fed to 
the engines. A very comprehensive collection 
of instruments is provided. These instruments 
include an airspeed indicator which shows the 
speed of the aeroplane through the air, and an 
altimeter which can be set to show the height 
of the aeroplane above sea-level or above any 
desired point. 

At night, or in fog or cloud, when the pilot 
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THE PARTS OF AN AEROPLANE 
The acroplane is a de Havilland ‘Beaver’ 


cannot use his eyesight, an aeroplane is said to 
be flying under ‘instrument flight’ conditions. 
An instrument panel for ‘blind flying’ is the 
pilot’s only guide. Besides his airspeed indicator 
and altimeter, he has a directional gyro, or 
gyroscopic compass (see GYROSCOPE, Section 25, 
Vol. VIII), which shows him the compass-bear- 
ing on which the aeroplane is flying; an artifi- 
cial horizon which shows whether the aeroplane 
is climbing, diving, or banking; and a climb- 
and-glide indicator, which shows whether the 
aeroplane is climbing or diving, and if so at what 
rate. 

There are many other instruments which 
show such vital things as the speed of the engines, 
the temperature of engines and oil, and the 
amount of fuel available. Radio and radar 
equipment enable the crew to keep contact with 
ground stations, to find out their position, to 


navigate over the route, and to approach the 
airport in bad visibility. 


Sce also Fiyino; FLYING, HISTORY or. 


AFRICAN LANGUAGES. There are more 
than 700 languages in Africa, not including 
dialects, of which there are also very many. In 
most of North Africa, Searric or partly Semitic 
languages (q.v.) are spoken. ARABIQ (q.v.) is 
spoken in Egypt, along the Mediterranean sca- 
coast, and in the northern Sahara—though the 
Berbers speak their own languages. (Berber, like 
Somali and ancient Egyptian is distantly related 
to Semitic. Some Abyssinians speak Tigre, a 
purely Semitic language; others Amharic, which 
has diverged greatly from the ancient Semitic 
parent language. European settlers or their 
descendants account for the speaking of English, 
French, and Portuguese in various parts of 
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Africa. In the Union of South Africa are spoken 
Afrikaans (a form of Dutch) and English; while 
some 250,000 settlers from India speak their 
own languages. This article, however, is con- 
cerned mainly with the Negro languages of 
Africa. 

The Negro languages of Africa include the 
Bantu group, which stretches from an irregular 
line between the Cameroons and the Great 
Lakes near the Equator to the Cape; the Sudanic 
group, north of this line and stretching from the 
Atlantic coast to near the Nile valley; and the 
Nilotic and Nilo-Hamitic languages, spoken in 
the Nile valley and eastwards. "There arc also 
the Horrentor and BusHMan languages (qq.v., 
Vol. I), of a type very different from any other 
African language, in the north-east of the Bantu 
area, 


Some scholars think that there was a far- 
distant parent language from which the Bantu 
and Sudanic languages have descended; but 
the relationship is not fully established, nor has 
it been possible to discover from the two lan- 
guage groups what the original language was 
like. It is easy to see, however, that the lan- 
guages which belong to the Bantu group are 
closely related to each other. This does not 
mean, however, that speakers of one can neces- 
sarily understand speakers of another, for they 
differ widely in much of the vocabulary and 
in grammar. 

The chief characteristics of Bantu languages 

are: 
(a) Nouns are grouped in classes, there being 
one class for the names of persons, another for 
the names of trees and growing things, and so 
on. Each class has its own particular prefix, or 
small addition, placed in front of the word to 
distinguish it, as in Buganda the country, 
Luganda the language, Muganda a Ganda person 
(singular), Baganda the Ganda people (plural), 
In the Swahili language we have kisu ‘knife’, 
visu ‘knives’, mtu ‘person’, watu ‘persons’, mti 
‘trec’, miti ‘trees’, jicho ‘eye’, macho ‘eyes’. 

(b) ‘Alliterative concord’, that is, the prefix 
of cach class of noun is attached in some form 
or other to all Bantu words agreeing with a 
noun of that class—as in Swahili vikombe vyangu 
vikubwa ‘my big cups. An artificial example 
will perhaps illustrate this more clearly. We can 
find no precise parallel in English, but if English 
had the same concord system aş a Bantu lan- 
guage, the sentence “little boys often climb big 


trees’ might read something like ‘ba-little ba- 
boys often ba-they-climb mi-big mi-trees’. 

(c) Many Bantu words are tonal: that is, th 
tones with which a word is spoken may be t! 
only means of distinguishing it from anothe 
word, or may be a means of showing the gram 
matical construction of the sentence. 

(d) Bantu languages have no gender ( 
separate forms for masculine, feminine, an 
neuter). Inflexion (that is, addition to a wor 
to show its function in the sentence) is show 
mainly by prefixes. 

One important Bantu language is Swahili 
spoken over a wide area from Zanzibar on th 
east coast across central Africa into the Congo. 
It is a common language, often used as a mean 
of communication between the local people an: 
Europeans in areas where another Bantu lan 
guage is the natural tongue of the inhabitants 
There are so many other important Bantu lan- 
guages that it is impossible to give a comple: 
list here. The following are among the | 
known: Zulu and the closely related Xhos 
South Africa; Sotho and Sechuana in Basu: 
land and Bechuanaland; Ganda in Ugand 
Kikuyu in Kenya; Kongo and Lingala in th: 
Belgian Congo; Bemba in Northern Rhodesia; 
Shona in Southern Rhodesia; Nyanja in Nyasa- 
land; Duala in the French Cameroons. 

It is less easy to define the common charac- 
teristics of Sudanic and Nilotic languages, such 
as Twi, Ewe, and Yoruba, for example, in West 
Africa, or Kunama and Dinka in the East. In 
general these languages tend to make up their 
words from single syllable roots, and to make 
very little use of inflexion. The Nilo-Hamitic 
group, however, use inflexion much more, and 
many of them make use of a distinctive word- 
order in the sentence—verb, subject, object. 

African languages make use of a number of 
sounds not met with in European languages. 
The Bushman and Hottentot languages include 
‘clicks’, which have been adopted by some of 
the South African languages such as Zulu and 
Xhosa; the first sound of the name Xhosa is 
a click similar to that used in English to encou- 
rage a horse. In the Sudanic languages the most 
difficult sounds for Europeans to pronounce are 
those represented by ‘kp’ and ‘gb’. 

Generally, the languages of Africa have been 
written down by Europeans in the Latin alpha- 
bet, and unfamiliar sounds which the ordinary 
ALPHABET (q.v.) cannot represent have been 


ndicated with the help of accents and other 
In recent years, however, an "Africa" 
iabet, suggested by the International African 
te, has been adopted for many African 
l res. Included in it are a few new letter 
forms which are designed to replace as far 
as possible the older unsatisfactory system of 
letters with accent marks. 
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AIRCRAFT ENGINES. An aeroplane and the 
engine which makes it go are extremely depen- 
dent on one another in almost every detail. 
This interdependence is true of communications 
by air in a way in which it is not true of any 
ans of communication on land or sea. Almost 
every change of any kind in the design or per- 
formance of an air-engine affects the way the 
body of the aircraft acts on the air around it. 

If a railway engine boiler is inefficient, and 
unsuited for modern heavy loads, the engine can 
still pull trains rather slowly. If a powerful 
motor-bus is boarded by too many passengers, 
it will be slowed down, but it can still complete 
its journey. With an aeroplane the engine, the 
structure, and the day-to-day use of the craft 
are all so interconnected that, generally speak- 
ing, nonc of these things can be changed without 
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The circular cowling is typical of this type of engine 


changing the others, Almost every new engine 
designed for aircraft brings about changes in the 
outer shape of the craft, or in the weight it can 
carry, or the distance it can fly (see AIRCRAFT 
Taxe-orr). An aircraft and its engines, there- 
fore, must be thought of as a single structure. 
There are several main kinds of aircraft engine: 
they should not be regarded as power units 
which can be installed in an aircraft in the sense 
that any one of several kinds of railway locomo- 
tive might be coupled to a suburban train. 

The power units in aircraft, which are 
described in technical detail in Vol. VIII 
(EscomtEERING), mainly belong to one of the 
following groups. 

1. Pisron EwomE. This is the airman's 
term for what the motorist calls the internal 


John Stroud. 


LIQUID COOLED PISTON ENGINE WITH PISTONS IN LINE 
The in-line engine gives a slender nose to this fighter, The cooling radiator is seen beneath the fusclage aft of the wing 
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combustion engine, the basic type of engine for 
motor-cars; it is a useful term, for no other air- 
craft engine uses pistons. Modern aviation was 
built up on the piston engine. From the first 
feeble flight at the beginning of the 20th century 
(see Fiyinc, Hisrory or, Section 3), the piston 
engine was unchallenged in practical flying for 
40 years. Some of the first piston engines for 
aircraft (particularly in the First World War) 
were rotary ones, in that the entire set of 
cylinders, arranged in the shape of a star, spun 
round on a fixed shaft. 

'The disadvantages of the piston engine are 
serious. One is the violent vibration imposed 
on the mechanical parts, and the other is the 
burden of weight. An engine may revolve 3,000 
times a minute, which means that hundreds of 
pieces of metal, with perhaps a high total 
weight, move violently backwards and forwards 
3,000 times a minute. To stand this violent 
shaking, metal parts must be heavy. To move 
these heavy parts so quickly, much power is 
used up, particularly at high speeds. All the 
moving parts need elaborate oiling systems, or 
they would become red-hot and stop suddenly. 
The advantages of the piston engine are its 
economical use of fuel, and its convenience for 
short journeys and at fairly moderate speeds, by 
comparison with its rival, the jet engine. 


Vickers Armstrong. 
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Note the slender cowlings which cover the engines 


2. Arrscrew TunniNE. The gas-turbine has 
rendered the piston engine out of date fo 
several purposes. The turbine was experim¢ 
tally devised in the years before the Secon: 
Great War by a young R.A.F. officer nam 
Whittle (later Sir Frank Whittle) and his ass: 
tants, and also by German engineers. Brita 
and Germany were unaware of each othe: 
work. The gas-turbine is based on the princi 
of the marine steam-turbine, but with 
important simplification. The steam-turbin: 
consists of a wheel with large numbers of cur: 
blades set round its edge; a powerful gush 
steam is forced against the blades at sever 
points, thus making the wheel go round. The 
steam comes from water, which has been heat 
by burning coal or oil. .The gas-turbine dis- 
penses with the water and the steam. The hot 
gases given off by burning an oil fuel are dire 
forced against the blades of the turbine whe 
and push the wheel round. 

The gas-turbine is widely used in aircrat 
turn an ordinary propeller or airscrew. As i 
turbine consists essentially of one main mo 
part, and as that part (the wheel) spins rovnd 
instead of going backwards and forwards lil. a 
piston, there is a great saving of weight, vi! 
tion, and mechanical wastage of power. 
drawback of the turbine is that it consu: 1 
good deal of fuel, which, by comparison wi 


ine 


piston engine, has almost to be poured into the 
combustion chamber. This drawback is im- 
portant when the aircraft is travelling ^t slow 


speeds, or on short journeys, for the loss o fuel 
(and the waste of space to accommodate the 
extra fuel) is not made up by the speed of t 

journey. For long, fast journeys the airscrew- 
turbine is much used. Since its development 
for aircraft, the gas-turbine has also been tried 
with some forms of road, rail, and sea transport. 

3. Ducrep Fan. This form of power is still in 
experimental form. Instead of the ordinary air- 
screw or propeller, a fan with many blades is 
used, spinning in a duct like a drain-pipe, and 
driven by a gas-turbine. The fan drives air 
forcefully backwards, and impels the aircraft 
forward. The ducted fan, as a development in 
aviation, comes somewhere between the air- 
screw-turbine and the turbo-jet. 

4. Tunno-JET or Pure Jer. This is the logical 
development of Whittle’s gas-turbine, and repre- 
sents man’s first successful means of driving an 
aircraft without any propeller, airscrew, or fan 
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‘VAMPIRE’ FIGHTER WITH TURBO-JET 


The gas turbine is in the fuselage behind the pilot. The air is fed in through the opening in the front of the wing 
where it joins the body, and the hot gases are released through the back of the fuselage 


of any kind. Broadly, it works in the same way 
as the ordinary rocket used in firework displays, 
but with important differences. Just as the gas 
turbine emphasized the drawbacks of the piston 
engine, the turbo-jet engine has emphasized the 
drawbacks of the airscrew. An airscrew is not 
the best means of moving an aircraft at very high 
speeds; one reason is that the blade of an air- 
screw has to ‘grip’ the air as it spins, and above 
a certain speed the grip is less strong. (If one 
moves one’s hand too violently when swimming, 
the hand slips through the water instead of 
gripping it.) The other weakness of the airscrew 
is that it is a moving part, and all moving parts 
in machinery involve strain, wear, and the using 
up of power. 

The jet engine, like the rocket, is based on 
what physicists call ‘reaction’. The engine is 
little more than an open container, with the open 
end pointing backwards. Inside the engine liquid 
fuel is ignited. The resulting gases expand 
violently and push out in every direction. Back- 
wards, towards the open end of the container, 
the gas escapes and has little effect. But in the 
forward direction the expanding gas presses hard 
against the closed end of the container, push- 
ing it forward. A continuous supply of con- 
tinually igniting gas will carry a heavy aeroplane 
through the sky at hundreds of miles an hour. 


It is because the propeller is dispensed with, and 
the aircraft is driven purely by the reactive force 
of a jet of hot gas, that airmen call the turbo-jet 
engine the pure jet engine. The term ‘turbo’ 
indicates a turbine, but in this case the turbine 
serves the purpose of forcing compressed air into 
the ignition chamber to increase the effect of the 
pressure. The turbine is itself driven by part of 
the resulting hot gases. 

5. Tug Ramjer or Aruopvp. This is a 
further refinement of the turbo-jet or pure jet. 
If an aeroplane can be made to go fast enough, 
the ordinary atmosphere, which presses very 
strongly against the nose of the aircraft, can be 
admitted to the engine. Its pressure will be so 
great at high speeds that the turbine, which 
would force compressed air into the ignition 
chamber, can be dispensed with. Hence the 
‘ramjet’, in which the ordinary air is simply 
rammed into the engine. Airmen call ramjet 
aircraft “flying stove-pipes’, since the engine is in 
effect an open tube, with air rushing in at the 
front and scorching gas streaming out of the 
back. In reality, the shape of the engine is not 
that of a plain tube: if the front of it were com- 
pletely open, the ‘reaction’ of the burning gas 
would have nothing to press against; the enter- 
ing air is admitted through a very carefully 
shaped hole. 


AIRCRAFT ENGINES 


ROCKET-PROPELLED FIGHTER 


The rocket outlet is at the extreme rear of the fuselage. No air intakes are required 


The ramjet or athodyd (short for ‘aero- 
thermo-dynamic-duct’) cannot be used alone in 
an aircraft. From its nature, it cannot begin to 
work until it is moving at high speed. Then, al- 
though its fuel consumption is high, its speed and 
lightness are important, especially at speeds 
greater than 500 or 600 miles an hour, and parti- 
cularly when approaching the speed of sound 
(see Supersonic Fricmr). Aircraft equipped 
with the ramjet must take off and reach a high 
speed with turbo-jet engine before switching on 
the ramjet. 

One form of the ramjet was the V1, or flying 
bomb, used by the Germans for the bombing of 
London and south-east England in the closing 
stages of the Second World War. The Vi, 
which flew without a human pilot, used a 
‘pulse-jet’—that is, a ramjet operating in inter- 
mittent bursts in order to save fuel. The V1 was 
fitted with a mechanism to cause the engine to 
stop after a flight of a certain distance; the flying 
bomb then fell to the ground and exploded (see 
Gumep Missirgs, Vol. X). 

6. Rooker. A rocket is like a ramjet except 
that it does not need to combine air with liquid 
fuel to cause the ignition and expansion of hot 
gas. The explosive chemicals in a rocket will 
burn when there is no air. Rocket craft can 
therefore fly at great heights above the earth, 
where a ramjet craft would be starved of air. 
'The farther it rises, the more a rocket aircraft 
gains, for the thinner the air the less the friction 
or ‘drag’ against the outside of the craft (see 
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HicH ALTITUDE Furen 
The solid propellant used i 
fireworks makes their sp: 
difficult to control. Roc! 
in aviation use a liquid 
pellant; its supply to 
combustion chamber ca: 
controlled. 

So far, rockets have bern 
used only as auxiliaric 
aircraft. Some have ! 
used to help aircraft to |: 
the ground (see Arnc: 
TAKE-OFF). Others are 
to increase the speed 
fighter aircraft for 
periods of emergency. | 
ing the Second World ' 
the Germans dropped 
rocket bombs on the Lon 
region, The V2, which had to rise to a heighi o 
70 miles in order to reach London from a fi 
point about 250 miles away, was not an air: 
in the true sense. 

Rockets have been discussed as the m 
power for journeys to the moon or to other | 
of space (see INTERPLANETARY TRAVEL). 

Some additional power is provided 
craft by the force of the exhaust gases, 
against the atmosphere at the rear of t 
Even on old-fashioned piston engines, Bat: 
Britain pilots were believed to gain a few c: 
miles an hour in speed from the exhaust of their 
Spitfires when flying at maximum speed. 

7. AIRCRAFT BRAKING. One use of air engi 
which is growing in importance is in slowing 
down aircraft after they have touched down 
on the runway of an airport. The increased 
size, weight, and landing speed of craft have 
made this use important. On propeller-driven 
machines, braking airscrews are used; the 
pitch or angle of the blades of the airscrews is 
reversed, so that the airscrew presses against the 
air and helps to retard the craft. On jet-pro- 
pelled aircraft this is impossible and some use 
has been made of ‘thrust-spoilers’, metal plates 
which jut out from the aircraft to check the free 
flow of air. Some aircraft, on landing, have 
released a parachute attached to the tail in order 
to slow them. Brakes are also applied on the 
motor-car principle to the wheels of the under- 
carriage, but the retarding effect is small. 

See also AEROPLANE; FLYING. 


Flight’ 
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AIRCRAFT, SPECIAL USES. The most 
fficient aeroplane for any special type of work 
s one specially designed to meet the require- 
nents of that work only. For instance, British 
ür-lines lost much money just after the Second 
World War when they had to use expensive 
'ombing aircraft which had been converted for 
passenger use. Many aircraft are designed to 


carry out special work; but the high cost of 


producing a new kind of aircraft means that 
some types have to be ready to undertake a 
variety of tasks, 

In civil aviation one of the most specialized 
types of aircraft is the passenger-carrying aero- 
plane (see AIR-LINER). 

Another aeroplane needing special designing 
is the primary trainer, the type on which a pilot 
does his initial training when learning to fly. 
The trainer aeroplane must be easy to fly, but 
at the same time it must not be found so simple 
to handle as to encourage carelessness in the 
pupil. It must respond well to its control, have 
a slow landing speed, show the flying character- 
istics of the larger modern aeroplane, and be 
toughly built, for it will probably have to stand 
up to rough landings and other harsh treatment. 
For this reason it must also be easily main- 
tained and, if need be, repaired. It must also 
usually have *blind flying? instruments, to teach 
the student how to fly in bad visibility. 

Special freight aircraft are produced for the 
steadily increasing volume of x 
air freight. Craft of this kind 
must carry as big a cargo as 
possible economically, so 
they must have strong floors 
to take concentrated loads. 
Large doors are needed at a 
convenient height for loading 
from lorries. A hoist or small 
crane mounted in the top of 
the fuselage helps in hand- 
ling freight. 

The transport of road 
vehicles requires loading 
either at the nose or rear of 
the aircraft, and a ramp up 
which the vehicles can be 
driven into the hold. Some 
types of freight, such as meat, 
require refrigerated aircraft, 
while others need heated 
compartments. If animals 
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are to make journeys at great heights where the 
atmosphere becomes less dense, they must be 
carried in ‘pressure cabins’ in which the air is kept 
at the normal pressure for healthy breathing. 

In areas where communications are still 
primitive, such as parts of Scandinavia and the 
north of Canada, aircraft must be capable of 
carrying out a great variety of duties. "They 
must be able to carry passengers and freight in 
and out of small areas, and frequently operate 
on floats in the summer and skis in the winter 
(see SEAPLANE). It is not uncommon to find 
bulky objects slung on the outside of such air- 
craft; for instance, canoes are often strapped to 
the tops of floats, while passengers' skis are hung 
in racks on the outside of the fuselage. 

Air photography and survey work for photo- 
graphic map-making require aircraft in which 
cameras may be mounted, pointing either 
directly downwards or sideways at a fixed angle. 
Aircraft for this work must be very steady, and 
must be fitted with instruments enabling them 
to be flown on a very accurate course. 

Little attention has yet been given to the 
design of special ambulance aircraft, mainly 
because it is not economical to keep aircraft 
idle waiting for accidents or illness, when the 
ordinary aeroplane can be improvised to do 
ambulance work. Therefore stretchers have 
been devised to fit in many types and sizes of 
transport aeroplanes. 


Bristol Aeroplane Co. 


LOADING A BRISTOL FREIGHTER 


Large double doors in the nose of the aircraft open on the hold which has tie-down 


points to which the freight is lashed 
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AIRCRAFT, SPECIAL USES 

The carrying of mail by special aircraft is an 
attractive idea, and interesting models have 
been planned but never built. Experiments of 
air-mail flights by night have been carried out 
with a cargo aircraft equipped as a postal sorting 
office. Other aircraft have been modified to 
pick up mail-bags hanging high up from the 
ground on a wire between two posts in areas 
in which aircraft could not land. Specially 
designed mail-carrying helicopters (see ROTOR- 
CRAFT) have been used. 

Crop dusting and pest control are undertaken 
by small aeroplanes or helicopters modified for 
the purposes (see INsECTICIDES, Vol. VI). Forest 
fire patrol, police patrol, and coastguard work 
are among the duties undertaken by aircraft, 
sometimes of seaplane or amphibious type. For 
fighting forest fires seaplanes can alight on lakes 
in such places as North America, and put 
ashore fire-fighting teams and equipment. In 
some instances fire fighters are dropped by 
parachute (see Forest Fires, Vol. VI). 

Coastguard work is closely allied with air-sea 
rescue. Small flying boats and amphibians can 
go to the rescue of ships or aircraft in distress, 
or equally can alight on coastal waters to in- 
vestigate boats suspected of smuggling. 

See also AEROPLANE, 


AIRCRAFT TAKE-OFF. The greatest of all 
flying problems is that of taking off from the 
ground. Once an aircraft is launched into the 
air, it is comparatively easy to keep it ‘floating’. 
The soaring seagull, the soaring kite, the soaring 
GLER (q.v.), and even the slowly falling PARA- 
CHUTE (q.v.) all show that once an object is high 
in the air, with either a wing or an umbrella- 
like shape to support it, it does not fall fast, but 
tends to glide down rather gently. It can be 
kept up, and prevented from gliding down, by 
a small amount of effort, either from a bird's 
muscles, or an aeroplane's engines. The real 
conquest of the air as a medium of communica- 
tion consists in the ability to launch a heavy 
object off the ground into the air. (For the 
general principles of aviation, see Fr.yia.) 

The difficulty of launching aeroplanes has 
an important effect on their practical use. An 
aeroplane costs a great deal of money to build 
and run, and this money must be earned by 
carrying goods or people. The weight of cargo 
or passengers it can carry from one place to 
another is called the ‘payload’. (The payload, 


of course, excludes the weight of petrol, engines, 
and crew.) If an aeroplane cannot lift off the 
ground large enough cargoes to pay for 
upkeep, larger engines could perhaps suc 
in lifting it off the ground. But this would : 
that the aeroplane itself would become w 
heavier, merely to secure a small incre: 

cargo. If the weight is increased, the area 

wings must be increased to bear the | 
Larger wings mean more weight, and c 


more powerful engines. Hence the 20 wo 
horse-power engines of the 130-ton BRABAZ~N I 
(q.v.). To add to the weight of the air raft 
without having bigger wings would mean ihat 
the aircraft, before taking off, would hav- to 
run along the aerodrome runway at gre ter 
speed in order to get ‘lift’, This would mcan 
building longer runways at all the airports at 
which aircraft of this kind might call. ‘Che 
building of airports is expensive, and aircraft 
using long runways might have to pay larger 
fees. The result of all these difficulties is ‘hat 
aircraft which we see in the sky are carryin® far 
less load than they could carry, simply because 
they are not able to get off the ground ‘vith 
a ‘full’ load. 

Many attempts have been made to ©: vise 
‘assisted take-off’, or the launching of a! craft 
into the air by special means. Slight cher sical 
changes introduced into the fuel at the moment. 
of taking off have sometimes been used tc pro- 
duce more power than the engine would nor- 
mally yield. Sometimes small rockets he!) an 
aircraft into the air. This method, know, in 
Britain as Ratog (Rocket-Assisted Take-off 
Gear) and in America as Jato (Jet-Assisted 
Take-off) consists of a battery of small rockets 


attached to the aircraft and pointing tov 
the rear. They are fired during the take-off 
run, and help to thrust the aircraft forward just 
when it needs every ounce of power. After the 
rockets have been fired, the bracket to which 
they were attached can be dropped from the 
aircraft. 

Rocket-assisted take-off enables laden air- 
craft to take off from airports where the run- 
ways would otherwise be too short, and also to 
take off from airports at high altitudes where the 
thinness of the air (see Hic Avrrrupz Friour) 
would need a greater taking-off speed and 
therefore a longer run. Rockets have also been 
used to enable aircraft to take off from the decks 
of AIRCRAFT-CARRIERS (q.v. Vol. X). 


An electric catapult has been used in 
America to launch aircraft. The device is based 
n the principles of an electric motor (see GEN- 
:RATOR, Vol. VIII), except that the moving 
art of the motor, instead of spinning round, is 
propelled in a straight line over a length of the 
ürport runway which has been electrically 
energized. A fighter aeroplane attached to this 
electric catapult has been launched into the air 
within just over four seconds of a standing 
start, and with a run of only 100 yards as against 
the normal 700 yards for this craft. 

One method of increasing the payload of an 
aeroplane is FuELLING 1N FLioHr (q.v.), which 
is an indirect form of assisted take-off. An 
aeroplane full of heavy cargo but with almost no 
petrol takes off from the ground in the usual 
way. When it is in the air, another craft, with 
no cargo but filled with petrol, transfers petrol 
through a pipe to the first craft. During long 
journeys fuelling from the air can be repeated 
at intervals, and a heavy aircraft can be spared 
the difficulties of taking off from successive 
aerodromes. 

During the late 1930's an experiment was 
undertaken with a British composite aircraft. 
This was the Short-Mayo flying-boat and sea- 
plane combination, used for Atlantic experi- 
mental flights. A small, heavily laden, long- 
range seaplane, the Mercury, was lifted into the 
air on the back of a lightly loaded but powerful 
flying-boat, the Maia—named after the Greek 
Goddess, Mercury’s mother. 

The two aircraft took off locked together, and 
using the power of both aircrafts’ engines. After 
climbing to a suitable height, the aircraft 
separated, and the long-range aircraft set course 
for its destination. The ‘mother’ aircraft then 
returned to base. After a few experiments the 
trials were ended. 

The general problems of runways and loading, 
as discussed in this article, do not apply in the 
special case of helicopters. These machines, 
which have the unusual quality of being able 
to rise straight off the ground and hover in the 
air, do not compete with ordinary aeroplanes in 
the matter of speed, distance, or load-carrying 
(see RoTORCRAFT). 

See also FLYING; AIRPORT. 


AIRCREW. The flying staff of a passenger air- 
liner consists of a pilot or captain and several 
assistants. 


AIRCREW 
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Boring Airplane Co. 
ROCKET-ASSISTED TAKE-OFF 
This Boeing ‘Stratojet’ is taking off, using the full power 
of its 6 gas-turbines and also the short-lived power of a 
battery of 


The Captain is a man of great flying experi- 
ence. Complete responsibility for the safety of 
his aircraft rests on him. His rank is indicated on 
his cuff by a minimum of two and a half rings to a 
maximum of four, depending on seniority. He is 
compelled by law to hold current licences as 
pilot and navigator, and, in fact, may also possess 
engineer's and radio officer's licences. 

He will have received his first or ‘A’ licence 
when, after 8 to 10 hours’ instruction in half- 
hourly lessons, he has flown solo for a total of 
3 hours, carried out a simple flying test, and 
passed a spoken examination on the rules of the 
air. This entitles a pilot, in theory, to fly any 
aeroplane anywhere, and also to carry passen- 
gers, provided he is not paid. 

The professional, or ‘B’ licence, requires at 
least 100 hours' piloting experience. The candi- 
date must know air-law, navigation, and 
meteorology, and must have a working know- 
ledge of his aeroplane, its engine, and aircrew. 
He must also make two cross-country flights and 
a night flight, taking off and landing in dark- 
ness, The ‘B’ licence is issued with a separate 
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endorsement for each type of acroplane on 
which the pilot is qualified, and a fresh test 
must be taken for each type added. A medical 
examination has to be passed every 6 months. 

The First Officer, like the captain, holds a 
pilot’s and navigator's licence. His duties on 
board include those of co-pilot and navigator. 
He wears two rings on his cuffs as an indication 
of rank; both pilots wear the air-line's wings on 
their breast. 

The Radio Officer's duties are to maintain 
radio contact with the ground and assist with 
the navigation. As well as his licence, the radio 
officer must hold a certificate of competence, 
given by the Postmaster-General. The radio 
officer wears zig-zag rings on his cuffs varying 
from one to four in number, depending on 
seniority, and a half-wing on the breast. 

The Steward has more contact with the 
passengers than any other member of the crew. 
Apart from attending to the comfort of passen- 
gers during flight, by giving them food, drinks, 
and newspapers, he is trained for escape-drill 
duties in the event of an emergency; these 
involve the safe and speedy leaving of the air- 
craft by the passengers in case ofa forced landing. 
Stewards, who wear a half-wing on the breast, 
may be men or women; a stewardess is often 
called an air hostess, 

A Navigation Officer is carried only on long 
flights. Otherwise navigation is the concern of 
the First Officer. 

A Flight Engineer can be carried by a large 
air-liner on a long flight. His duty is to watch 
many panels of instruments while the aeroplane 
is in flight, to ensure that the engines, pres- 
surization equipment, propellers, and other 
components are working well. Ifhe notices any- 
thing wrong on his instruments, he notifies the 
captain, who can then decide what to do, and, 
if necessary, how to land the aeroplane safely. 
On certain lines the engineer also handles the 
engine controls on behalf of the pilot. 

Two and sometimes three complete crews are 
carried by long-distance, non-stop aircraft in 
order to avoid the risk of an accident being 
caused by fatigue. 

The duties of aircrews do not end on return 
to their home airport. The Captain and First 
Officer must be available for a certain period 
each month to practise ‘blind flying’ or instru- 
ment approaches to any airfield they are likely 
to use (see FLYING INSTRUMENTS). These prac- 
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tices are carried out on the ‘Link’ trainer, 
dummy cockpit on the ground in which t! 
pilot receives radio signals in exactly the sa: 
manner as he would in a real aircraft. 

The steward's ground duties involve t! 
checking of his aircraft’s stores. Custo: 
officers insist on a strict check of dutia! 
articles such as tobacco and spirits. 

See also AIRPORT. 


AIRGRAPH. The airgraph service used duri 
the Second World War was a specialized for: 
of Am Mau. (q.v.). Because of the limited spa 
which could be used for mails on transpo: 
aircraft to the Middle East, Africa, India, a: 
Burma, letters to members of the Forces servi: 
in those countries were written on special forr 
and handed in at Post Office counters. Th: 
forms were photographed in miniature a: 
reproduced on a strip of film, 100 feet long a 
16 millimetres wide, containing 1,700 airgra; 
messages. The film strip when enclosed in 
metal container weighed 51 ounces, whereas | 
letters, if sent by ordinary post, would ha 
weighed 50 Ib. These spools of film were se 
by aeroplane to their destination. There : 
process was reversed, and a print was made 
each original message, which was then deliver: 
in the ordinary way. 

This service could also be used for letters | 
England from these countries, and was of gre: 
value, for it enabled members of the forc 
serving many thousands of miles away to con: 
municate speedily with their people at homc 
From April 1941 to July 1945, when the service 
closed, over 350 million messages were sent by 
means of the ‘airgraph’ service. 

A similar service was also operated by the 
United States authorities, 

See also PosrAL SERVICES. 


AIR HOSTESS, see AIRCREW. 


AIR-LINER. This is an aeroplane which is 
normally engaged in the commercial carrying 
of at least five passengers. : 
The first passenger transport craft were small 
biplanes made of wood and fabric, with one or 
two engines. These had been used during the 
First World War for bombing, and were later 
converted for passengers; seats and windows 
were fitted in the enclosed types of aeroplane, 
while seats and a hatch-like lid or detachable 
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A B.O.A.C. ARGONAUT AIR-LINER CUT AWAY TO SHOW THE ACCOMMODATION 


This type of aircraft is used on Far East and South American routes 


roof were provided for the types with open cock- 
pits. 

The modern air-liner carries its passengers 
in pressurized and air-conditioned cabins (see 
Hicu Avrirupe Fricut) which have been made 
reasonably comfortable and sound proof. Much 
research has gone into the designing of seats in 
which passengers can sit without discomfort for 
several hours. Sleeping-berths for night travel 
are generally larger than those in trains. There 
are lavatories and washing-rooms. Electric 
galleys or kitchens enable hot or cold meals 
to be served to passengers throughout a long 
flight; some aircraft have a bar, promenade 
deck, or lounge. For carrying goods there are 
pressurized and heated holds. 

The crew’s compartments are equipped with 
instruments for ‘blind’ flying and navigation. 
Radar and radio equipment is carried, and a 
flight engineer is frequently included to look 
after the engines, flying controls, and pressure 
pumps for high altitude flights. 

In design an air-liner is normally an all- 


metal monoplane. It is planned for one of 
several special needs, such as short-range work 
on very crowded routes, long-range flying over 
water or land routes, and short-range lines on 
which there are few passengers. The average 
type used for short-range work on busy routes 
has two engines, which can produce 4,000 to 
5,000 horse-power for short periods for the 
special effort of taking-off; it holds thirty to 
forty passengers and cruises at 250 to 350 miles 
an hour for 800 or goo miles. The piston 
engine in this class is gradually giving way to 
the gas-turbine engine, still driving an airscrew, 
but with some increases in speed (see AIRCRAFT 
Encines). The average weight of aircraft in this 
class is from 15 to 22 tons. 

An average type used for long-range work has 
four engines, giving a take-off power of not less 
than 10,000 horse-power, and in many instances 
of 14,000 horse-power; it carries forty to seventy 
passengers over distances up to 3,000 miles at 
300 to 400 miles an hour. In this class gas 
turbines both of the ‘pure jet’ and airscrew type 
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AIR-LINER 

are being increasingly used; speeds are rising 
up to about 500 to 550 miles an hour in the 
case of the ‘pure jet’. 

The following points are important in a well- 
designed air-liner. It must take off and land at 
reasonable speeds, using existing runways. It 
must fly under instrument-flying ( ‘blind’) condi- 
tions. Its payload (the weight it can carry in 
passengers and goods) must be profitable. It 
must have passenger comfort and ease of loading, 
Maintenance must be simple, and the running 
costs cheap. It must have a good engine ‘per- 
formance’, and be able to carry a worthwhile 
load over a required distance with ample fuel 
reserves in case bad weather should make a 
diversion necessary. The size of the aeroplane 
should enable it to be stowed in standard 
hangars without special ones having to be built, 
As an air-liner is expensive, and must therefore 
be used for some years, the design should be 
capable of some development to meet altering 
requirements, 

The air-liner must comply with all national 
and international safety rules, which include 
being able to climb away from an airport 
should one engine fail during the take-off, It 
must be able to maintain height should one 
engine fail in flight. Four-engine types must 
fulfil these requirements with any two engines 
out of action. Although craft with two and four 
engines are the most common, the building of 
air-liners weighing over 100 tons has led to their 
being fitted with eight or even ten engines, 
Sometimes these engines are coupled in pairs, 
and mounted as single units. 

The internal fittings of liners vary with the 
length and importance of the journey. ‘Classes’ 
exist on some routes, that is, different fares are 
charged for passages in different kinds of air- 
craft on the same length of journey. 

Passengers see little of the organization which 
is necessary for their journey. At the airport 
of departure they show their Passports to the 
Passport control officers if they are going on a 
foreign trip, and their luggage is liable to be 
examined by Customs officers, They then walk 
on to the airfield and climb a short flight of 
steps to the door of the aeroplane, which they 
enter. They are shown to their seats by the 
steward, and are then instructed to cease 
smoking and to fasten their safety belts for the 
take-off. The safety belt is buckled round the 
waist of each passenger and prevents him being 
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flung out of his seat if any mishap occurs at th 
take-off. 

The aircraft is then taxied along a conc 
runway, drawn by the action of its propell 
and running along on its large rubber-ty> | 
wheels. At the end of the runway, and at 
start of the take-off path, the Captain waits 
a signal from the airport control tower. 
receiving this he opens the throttles of 
engines, and the aircraft races along the takı 
path until it rises into the air. When the 
craft is safely airborne, permission is given 
passengers to unbuckle their safety belts an 
smoke. During flight the radio officer 1 
navigating officer constantly check the aircra 
exact position. A written note giving the details 
is passed round to passengers from time to ti: 

See also AEROPLANE; AIRCREW. 


AIRLINES, see Civit AVIATION (map). 


AIR MAIL. The first official air mail in the 
world was flown on the 18 February 1911, 
India, covering a distance of 5 miles, betw: 
the Industrial and Agricultural Exhibitio: 
Allahabad, and Naini Junction. The first +> 
mail in the United Kingdom was flown in 
September 1911, between Hendon and Windsor., 
to celebrate the coronation of King George 
and Queen Mary. Little further progress y 
made until immediately after the First World 
War, when army aeroplanes were used to cai: ) 
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ENVELOPE USED ON THE FIRST OFFICIAL AIR MAIL SERVICE 
FROM NEW ZEALAND TO U.S.A. 


mails from England to the British Forces in 
France and on the Rhine. This service was dis- 
continued in August 1919. 

The air mail as we know it to-day, however, 
may be said to have started in November 1919, 
with the opening of the service between London 


Sunday Times 
AIR MAII. IN CENTRAL AUSTRALIA 


There is a fortnightly service to many remote parts of the 
continent 

and Paris. An air fee of 2s. 6d. per ounce was 
charged, in addition to ordinary postage, and 
some 45 letters were carried daily. Services 
were gradually extended to other European 
countries, and on 30 March 1929, an air-mail 
service between England and India was started. 
'This was the first stage in extending the air 
mail from the United Kingdom to countries 
outside Europe. The fee for air mail was reduced 
as the services expanded, until it became as low 
as 2d. per ounce to France or Belgium, and gd. 
per ounce to Holland. To-day, ‘first class mail’ 
(letters, letter packets, and post-cards), paid for 
at the ordinary international rate of postage, is 
sent by air to those European countries (though 
not to Iceland or Poland) to which it will arrive 
more quickly than by the surface route. There 
is also a sixpenny ‘air letter’ service, serving all 
countries, which is specially useful when sending 
letters to distant places such as Canada, where 
an ordinary air-mail letter would cost as much as 
a shilling. An air letter is written on a special 
form supplied by the Post Office. This is made 
of thin paper and impressed with a sixpenny 
stamp. 

A letter can now be sent by air to almost any 
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country in the world, and aircraft leave London 
night and day with loads of mail for Australia, 
Canada, India, South America, South Africa, 
U.S.A., and other countries. A letter which, 
by surface mail, would take a month to reach 
Australia, takes only 6 days if sent by air mail. 
A development in inland air-mail services was 
the introduction in 1949, on an experimental 
basis, of helicopter services between Peter- 
borough and Norwich to speed up postal services 
in East Anglia (see RoroncRArr). 

Sec also Posra Services, 


AIR NAVIGATION, see NAVIGATION, AIR. 
AIR PILOT, see Aircrew. 


AIRPORT. The term airport has come to 
mean an aerodrome or landing-ground of large 
size, used by regular air-passenger traffic. A 
great international airport may take a long time 
to grow. London Airport was planned to be 
built over a period of years, at a cost of more 
than £20,000,000. Even while airports grow, 
traffic must be handled smoothly. New York’s 
airports cater for more than 800 aircraft move- 
ments (in or out) in a day. 

The chief needs of an important airport are: 

(a) A large area of level ground. Modern 
aircraft may need a run of nearly two miles 
along a take-off path or runway, and an air- 
ports runways must point in more than one 
direction to provide for changing winds. All 
aircraft take off and land ‘into the wind’, facing 
the direction from which the wind is coming. 
This is necessary so that the wings may develop 
enough ‘lift’ (see Fryma). 

(6) Firm sub-soil. Thick concrete runways 
are built on this. Aircraft weighing 70 tons or 
more may take off and alight at a speed of 100 
miles an hour, and the load on the ground is 
severe. On the other hand, the land must be 
carefully drained and not allowed to become 
waterlogged. 

(c) Clear weather conditions. Fog and mist 
caused by rivers, lakes, and reservoirs in certain 
conditions of temperature and humidity involve 
danger, expense, and delay for airport services. 
Mist which can hinder visibility, particularly 
at dusk, can be caused by the smoke from 
factories or from towns where many coal fires 
are in use. 

(d) A site near a city with good arterial road 
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FIG. I. PLAN OF LONDON AIRPORT 


Passenger buildings and the control tower occupy the cen- 

tral area, taxi tracks leading from them to the runways, 

There are hangars, workshops, and maintenance buildings 

to the east of the runways, and further maintenance areas 
to the south 


and railway services. Time gained in air travel 
over long distances will be lost in slow ground 
travel unless the airport is near a capital or a 
group of large towns. 

(e) Freedom from obstructions to flying. 
Neighbouring hills, blocks of flats and offices, 
factories and tall chimneys, power stations and 
electricity power lines and pylons, high railway 
viaducts are among obstacles to be avoided, 
Those very near the airport have to be lit at 
night or in foggy weather. 

Many of those factors conflict, and in fact 
most of the great airports of the world are the 
result of compromise; none is on an ideal site, 

Most airports have been shaped by the con- 
stant changes that have taken place in the 
design of aircrafi. Every few years runways 
have to be made longer to accommodate faster 
and heavier craft (see AIRCRAFT TAKE-OFF). 
Airports which cannot expand, owing to the 
presence of a neighbouring town or river, cease 
to be used by the most important air-lines, 
which turn to new airports. These come into 
use before there is time to plan and build all the 
administrative, passenger, and storage buildings 
required. For that reason groups of temporary 
buildings are seen on many of the world’s most 
modern airports. 

The patterns of airports differ a great deal. 


18 


The pattern of each port is determined b 
runways, and these in turn are influenc y 
the prevailing winds, the quantity, speed l 
weight of the regular aircraft in use, and ‘he 
area of land and financial resources availa! 

Many airports have three main runways, 
pointing in a different direction. As each 
way can serve two opposite points of the 
pass, an aircraft which is about to take « 
alight has a choice ofsix directions. Ifthe a 
between the three runways are equally sj 
out, no runway will ever be more than 5 
degrees out of line with the direction of the 
wind (see Fig. 1). In some cases the thre« 
ways are laid out in a triangle. In othe: 
cross one another in an irregular pattern. O 
multi-strip runways are built to enable 
air traffic to be handled at once; thes 
patterns in which each runway is duplicate 
a parallel strip near it. 

One pattern favoured by many large air 
is the tangential. This consists of a central 
of concrete, from the edge of which a nur: cr 
of runways run off at a tangent (see Fig. 2). 
central area contains the ticket offices, cu: 
sheds, and waiting-rooms. One advanta; 
that much taxi-ing of aircraft is avoided be 
tween the departure buildings and the cl 
runway. Passengers can board aircraft nca 
airport buildings, and the aircraft can 


FIG, 2. FINAL PLAN FOR AMSTERDAM AIRPORT, SCHIPHOL 


The taxi tracks radiate from the buildings in the centre to 
the tangential runways 


move straight along a departure runway in the 
desired direction, becoming airborne at the end 
of the runway. A second important advantage 
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that arriving and departing aircraft never use 

c same runway. Incoming aircraft will always 

'uch down at the far end ofa runway opposite 
he departure runway in use; they will then 
taxi as far as the central buildings. 

Alongside main runways, and some distance 
from them, auxiliary runways or taxi-ing paths 
are often laid down, and are connected with 
the main runways by cross-paths at intervals. 
Aircraft which have landed, and which may 
have a long way to taxi before reaching the air- 
port buildings, are expected to turn off the main 
arrival runway on to one of these adjoining 
taxi-ing runways, in order to allow other craft 
to land. 

London Airport, which is near the Bath Road, 
12 to 13 miles west of central London, covers an 
area of 2,857 acres and was opened in 1946. 
'There are six runways arranged in parallel pairs, 
the two main runways being over 9,000 fcet long. 
'The airport is designed to serve the largest kind 
of transport aircraft likely to be operated in the 
foreseeable future. The main passenger buildings 
and the 125-foot-high control tower occupy the 
centre of the airport and are reached by a road 
tunnel, which is half a mile long and has four 
traffic lanes, running under the northern run- 
way. 'The main B.E.A. and B.O.A.C. main- 
tenance bases, workshops, and hangars are to 
the east of the runways. 

"Traffic on such a scale needs an organization 
which compares with that of a busy harbour or 
of a great railway terminus. The central airport 
buildings have not only to provide for the com- 
fort of passengers and to house the officials who 
deal directly with them. They contain staffs 
which deal with maps and charts; weather in- 
formation; testing of aircraft engines, electrical 
circuits, and radio sets; control of landing air- 
craft; radar devices for ‘blind’ flying; wireless 
contact with foreign airports for traffic informa- 
tion; fuelling of aircraft from tanker lorries; 
control and maintenance of hundreds of power- 
ful signal lights in various colours all over and 
around the airport area; provision of stand- 
by aircrews; ambulance services; fire-fighting 
squads; administrative and welfare work; and 
day and night canteens. One of the most impor- 
tant tasks of the staff of an airport is to see safely 
to the ground the landing aircraft. This becomes 
skilled and anxious work when bad weather 
reduces visibility: indeed, when an airport be- 
comes seriously enveloped in fog, aircraft some- 
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PASSENGERS BOARDING AN AIR-LINER AT LIVERPOOL AIR- 
PORT 


In the background is the control tower 


times have to be diverted by radio to another 
less fog-bound port. Airports are, however, 
provided with various aids to landing in poor 
visibility. Fireworks are sometimes used for this 
purpose. The controller at the end of the runway 
on which the aircraft is to land has a selection of 
coloured rocket-lights which he can fire by pistol. 
During the aircraft’s final approach he may 
fire several lights to mark the end of the runway. 
He uses another colour to tell the pilot to ‘go 
round again' if the aircraft is still flying too high 
for landing. Although the controller is also in 
touch with the aircraft by radio-telephone, fire- 
works have proved useful as quick last-minute 
signals, especially during ground mist. Elabo- 
rate arrangements of high-powered electric lights 
of various colours, indicating the runway in use, 
can help landings at night and in poor visibility. 

One aid to landing in fog, which was de- 
veloped during the Second World War, was 
FIDO—the initial letters of Fog Investigation 
Dispersal Operation. Metal pipes 1,000 yards 
long were laid at each side of a runway. At 
intervals along the pipes were small holes or 
burners. Petrol was pumped along these pipes 
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and set alight at all the holes. The fierce wall 
of flame on each side of the runway gave out 
so much heat that the thickest fog was cleared, 
up to a height of 300 feet from the ground. 
The device is too expensive for normal use, as 
500,000 gallons of petrol an hour are needed to 
keep a runway fully warmed. Other disadvan- 
tages of Fido in peace-time are the bumpiness in 
the air caused by the rising heat, and passenger's 
natural dislike of making a landing between 
walls of flame. 
See also Civit. AVIATION; NAVIGATION, Arr. 


AIR ROUTES, see Civi. Aviation. 


AIR RULE OF THE ROAD, see RULE OF THE 
Roan, Section 3. 


AIRSHIPS. An airship is an engine-driven air- 
craft which is supported by gas that is lighter 
than air. The lifting gases in general use are 
hydrogen, which catches fire very easily, and 
helium, which is rare and expensive. The high 
cost of building airships and the large ground 
staffs needed for handling them make the over- 
head costs high. The greatest disadvantage, 


A GERMAN ZEPPELIN IN. 1926 


This view gives some idea of the size of the airship. Its 
length was about seven times its width 


however, is the low cruising speed—go mi 
hour is the highest practicable so far. ( 
other hand, landing can be made with | 
cally no forward speed, whereas many mo 
aeroplanes have to touch down at over 90 
an hour. 
The popularity of the airship was high 
the beginning of the present century. 
aeroplanes had flown, and during the 
years of their development, great hopes 


placed on airships. Behind them lay a century 
of successful BALLOON ascents (q.v.); so when at 
the end of the rgth century the motor-car ensine 
was available, it was felt that the two principles 
could be combined in the airship, or diriv:ble 
balloon, to provide a new form of transport. 
Within a few years the First World War ^ad 
turned the aeroplane from a freak into a vital 
form of communication. Britain began the war 
with 600 aeroplanes and ended with 22.000. 
The airship never regained popularity. 

Modern airships are classified as non- vid, 
semi-rigid, and rigid. 

The non-rigid type, sometimes called bi! .p, 
is simply an elongated gas-balloon wit an 
engine-car suspended below it. It was use: for 
patrolling the British coasts in the First V. orld 
War and the American coasts in the Second 
World War. 

The semi-rigid type, in which a long, rivid 


keel supports the passenger and engine-cars, has 
been developed mainly by the Italians. As with 
the non-rigid airship, the semi-rigid keeps its 
shape by the pressure of gas from within. If gas 
escapes, the vessel may become so flabby as to 
get out of control. Two of these airships have 
flown over the North Pole—the JVorge (meaning 
‘Norway’), chartered by the Norwegian ex- 
plorer Amundsen for an expedition across the 
Pole to Alaska in 1926, and the Jialia, on an 
expedition organized by its designer, Umberto 
Nobile, two years later. After reaching the 
Pole, this airship was wrecked on the return. 
The rigid airship, which does not depend on 
inflation for its shape and rigidity, has a hull 
made up of transverse frames of light metal alloy 
joined together by girders. The bay between 
each set of frames contains a gas-bag. The whole 
structure is given a stream-lined covering of 
fabric. Keels running through the hull add 
strength and provide access to various parts of 
the ship. Fuel tanks, water ballast tanks, and 
other weights are spaced out within the ship. 


US. Navy 
^ NON-RIGID AIRSHIP 
A G-type airship built by Goodyear, used for patrolling 


At the stern are fins and rudder similar to those 
used on aeroplanes. The control car is built 
into the underside in the form of a small cabin. 
Passenger and freight accommodation is nor- 
mally within the hull. The engines, which drive 
propellers, are in suspended cars, called gon- 
dolas, hung beneath the hull. The gas-bags of 
rigid airships and the outer envelope of other 
airships are made of layers of cotton material 
proofed with rubber to prevent the gas escaping 
—although aslight leakage cannot be prevented. 
Some of the early airships had envelopes which 
were made of the lining of the intestines of oxen. 

German rigid airships, named after their 
designer Count Zeppelin, were probably the 
most successful airships ever built. The first was 
constructed in 1900. Zeppelins were used to 
start the first air-line in the world from Berlin 
to Lake Constance, on the borders of Germany 
and Switzerland, in 1910. Airships of this type 
were used for bombing London in the First 
World War. After that war Zeppelins again 
took the lead in regular passenger transport by 
airship. From 1931 to 1937 the airship Graf 
Zeppelin flew services to a time-table between 
Europe and America, It made fifty Atlantic 
crossings and one trip round the world. In 1936 


ALASKAN HIGHWAY 
the larger Hindenburg began operating between 
Europe and New York. These two craft be- 
tween them had flown over a million miles 
when, in 1937, the Hindenburg burst into flames 
when about to moor near New York, and all its 
passengers and crew were killed. The craft had 
been unable to get supplies of the non-inflam- 
mable gas, helium. 

The British rigid airships were all classified 
by the letter R, standing for Rigid. The best- 
known of these was the R34, which in 1919 
made the world's first double crossing of the 
Atlantic. British. craft, however, did not take 
part in a regular passenger service. The State- 
built R 101, Britain's largest and most luxurious 
airship, was wrecked with great loss of life at 
Beauvais, in northern France, in 1930, on its first 
long voyage. 

This disaster discouraged the building of air- 
ships in Britain. A sister ship, the Rroo, which 
had first successfully flown to Canada and back, 
was dismantled, and its metal parts flattened 
out by steam-rollers for use as scrap. A few 
years later came the loss of the German Hinden- 
burg. These two accidents, as well as the loss of 
the American craft Akron and Macon, caused air- 
craft designers to cease building airships. 


ALASKAN HIGHWAY. Alaska is a territory 
of the United States, but it is separated, geo- 
graphically, from the United States by the 
western part of Canada. This part of Canada 
(British Columbia and the Yukon) has been so 
little developed, that until recently the only roads 
were the trails made by the early settlers or 
by the gold-diggers of the Klondyke Gold Rush 
in 1898. Alaska was more often reached by sea. 
During the Second World War it was realized 
that the Japanese might invade Alaska, and that 
it was so cut off from the Americans that they 
would not be able to defend it. So the Govern- 
ments of the United States and Canada co- 
operated in building a highway through the 
wild and little known regions of north-west 
Canada. Most of the building was done by the 
United States Army; and the Canadian Govern- 
ment constructed a series of airfields. 

The land was first surveyed by aerial photo- 
graphy, and then was more closely investigated 
by surveyors led by Indian and Canadian 
trappers, who were among the few people that 
knew the country. Bulldozers were used to 
clear the ground of trees and to level the track, 


and road-building crews followed to complete 
the work. Settlements were built along the 
route, with landing-grounds for the aircraft 
which brought supplies. More than Fo,000 
soldiers and 6,000 civilian workers were em- 
ployed, and they had to be provided with every- 
thing they needed: food, houses, medical sup- 
plies, doctors, and clerks. Insects in summer 
and intense cold in winter made the work 
difficult, and much of the country was moun- 
tainous or swampy. North-west of Whitehorse 
the road rises to a height of 4,212 feet above sea- 
level, and it is dry and dusty. Farther south 
it is wet, and lorries were often bogged. ‘Mus- 
keg’, or bog of saturated peat and moss, was the 
worst obstacle, and crossing it needed great 
labour and engineering skill. 

The road is 1,671 miles long. It starts at 
Dawson Creek in British Columbia, and goes by 
way of Canadian airfields at Fort St. John, Fort 
Nelson, Watson Lake, and Whitehorse, to Fair- 
banks in Alaska. It was built in 6 months, 
though years of work are needed to make it 
suitable to carry a great deal of traffic. 

The road is now known as the Alaskan— 
Canadian Military Highway, or more briefly 
the ‘Alcan Highway’. It did not have to be 
used to repel a Japanese invasion of Alaska, but 
it is making it possible for people to reach, settle 
in, and develop not only Alaska but all the rich 
land through which it runs, 

See also Vol. IIT: ALASKA. 

See also Vol. VIII: Roan Construction. 


ALDIS LAMP, see LIGHT SIGNALLING. 


ALPHABET. The alphabet is a collection of 
letters, signs which represent the sounds of 


speech, arranged in a fixed order. The w 
comes from the first two letters of the Gr 


alphabet—alpha and beta. In the older met! 
of picture-writing, thousands of different : 
bols were required to express thoughts 
objects (see WnrriNG); but in alphabetic wri 
only about twenty-five or so letters are nex 
and by combining them in different ways 
number of words can be made. An ideal a! 
bet would have one separate consistent lette 
each sound, and only one; but no such alp! 
is in general use. Actually each of the : 
alphabets of the world has a small num!» 
letters, generally between twenty-two and th 
five, which are not enough for all the sou 
used in speech; our own alphabet, for insta 
has only twenty-six letters to represent à 
forty-two different sounds. The other so 
are represented by combining different | 
together, or by using the same letter to rep: 
two different sounds. No alphabet is abso! 
consistent; there are often letters such as |: 
€ with the same sound (see SPELLING). 

The history of the alphabet covers 
years, and extends over the whole world. 
scholars think that nearly all existing alph 
are descended from one original alphabet, 
some 3,000 years ago by the Srwrrr: 
Vol. I). But they do not know for certa: 
this original alphabet came into being. 
have originated in Egyptian HiERoc: v»uics 
(q.v.) or in another kind of picture-writing such 
as that used in ancient Crete (see ` 
Civilization, Vol. I), or else in an 
alphabetic script created by a great inve: 
about whom we know nothing. Receni 
ancient inscriptions have been discovered i: 
Palestine and North Syria and on the Peninsula 
of Sinai, which seem to be carly attempts at 
alphabetic writing, and some scholars believe 
that these may be a link in the chain between 
the Semitic original alphabet and the Egyptian 
hieroglyphic writing. One of the most valuable 
discoveries was that of some early inscriptions 
in North Syria, which are in a completely 
alphabetic form of script. They belong to a 
North Semitic language such as Phoenician, and 
are believed to go back about 1400 years B.C. (see 
Pxornicran CIVILIZATION, Vol. I). It is thought 
that the alphabet used in them presents certain 
clements similar to those of the original Semitic 
alphabet, and from them and many other indica- 
tions it is assumed that the alphabet originated 


" ALPHABET 


EARLY NORTH MMT LETTERS 


Par + of che lascilprion en Oe colin af Alben, Rr of Draien; abret (2$ 40 Byblos was a Phoenician town on 
the comet of Sy 


before 1500 n.C., somewhere among the Semitic 
peoples of Palestine or Syria. 

By about 1000 B.C. four main alphabets had 
arisen out of the original Semitic alphabet, and 
in time each of them gave rise to many others. 
The Canaanite branch was the ancestor of the 
carly Hebrew alphabet, used by the ancient 
Israclites and other Near Eastern peoples, as 
well as of the Phoenician alphabet, used in 
Phoenicia itself and in her colonies, such as 
Carthage. The Aramaic branch was the an- 
cestor not only of a great variety of scripts used 
throughout western and central Asia, and in- 
directly giving rise to many more in countries 
such as India, Java, Korea, and Mongolia, but 
also of the modern Hebrew and Arabic alphabets. 
The South Semitic branch was mainly confined 
within Arabia, where many different scripts 
developed from it. An offshoot spread into 
Africa, and became the ancestor of the Ethiopic 
alphabet. 

The fourth, and most important branch was 
the Greek alphabet, which is thought to have 
been created somewhere between the rith and 
the oth centuries a.c. Though scholars are not 
agreed upon the time of its origin, there is no 


serious scholar today who doubts that the 
Greeks derived their alphabet from a Semitic 
source. The shapes of the letters are ementially 
the same in carly Greek as in carly Semitic, 
their sequence in the alphabet is the same, and 
the values of the letters are, mainly, the same. 
Finally, not only are the names essentially the 
same, but these names, meaningless in Greck, 
are words in Semitic languages. Hence, these 
alphabets must be related, and as the Semitic is 
without doubt the earlier, the Greek must de- 
pend upon it. The carly Greek writing was not 
uniform; each of the many little states had its 
own variety, and there were perhaps about 
forty local alphabets. In 403 n.c. onc of these, 
the Ionic of Miletus in Asia Minor, was officially 
adopted at Athens, and later became the com- 
mon ‘classical’ Greek alphabet of twenty-four 
letters, The Grecks introduced various reforms. 
For example, the Semitic alphabet had con- 
sisted entirely of consonants, but the Greeks 
used some of these consonants, for which they 
had no use in their own language, to represent 
the vowels a, e, i, o, u. They discarded some 
Semitic letters and introduced new ones to repre- 
sent the sounds ph, ps, kh, and ks. They also 
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simplified the form of some of the letters. The 
Greek alphabet has given rise to a great many 
alphabets, some of which, such as Coptic or 
Gothic or those of ancient Asia Minor, are now 
extinct, while others are still used; for instance, 
the Cyrillic in Russia, Bulgaria, Serbia, and 
Ukraine, and formerly also in Rumania. Most 
notably, however, the Greek alphabet was the 
ancestor of the Etruscan alphabet, the ancestor 
of the Latin or Roman alphabet. 

The Etruscan alphabet—used in ancient 
Etruria, roughly corresponding to modern Tus- 
cany in central Italy—was developed from the 
Greek alphabet about the 8th century B.c. It 


developed, which had only twenty characters— 
sixteen consonants and four vowels. Many 
different alphabets arose out of the Etruscs., 
the most important of all being the Ronan 


alphabet. The Romans adopted twenty-one of 


the original Etruscan letters. As the Etrusc: 1 
had no g, the letter c was used for the I n 
sounds k and g; later a new letter wa: n- 
vented, consisting of c with a bar added, w! h 
is our g. This replaced the Greek z, for wh h 
there was no use in Latin. In the rst century 
B.c., however, z was restored for Latin words 
of Greek origin, and placed at the end of ‘jie 
alphabet. At the same time the letter y was 


originally had twenty-six letters; but in the introduced, also for Greek words which wcre 
late 5th century B.c. classical Etruscan was taken into Latin, and placed before the z. By 
the beginning of the Christian era our alphabet 
a 3 i of capital letters was completely developed, 
3 3 Š E 3 3 except for j, u, and w. 
ES È c5 GA S 1 The Latin alphabet, altered in various ways, 
i re à i ^ is the basis of all the alphabets of western, cca- 
tral, and northern Europe. It has been aday):ed 
a 2 B 6 B to meet the needs of the different langu: os, 
Us 2,0 | Ko K,C € many of which contain sounds not represented 
3 zi 8 bit D in the original alphabet. One of these ada: ed 
T ` 6n e, 9 E forms is the basis of the English alphabet. 
ES 5 5 $.o F The Runes, or ‘national’ script of the Teu- 
m ; 3 i c tonic peoples, are probably descended (in ^e 
2nd or ist century B.c.) from a North Etruscan 
e n ; r H alphabet. The Runic alphabet was gener:ily 
G 2 r n, Š l displaced by the Latin on the conversion of its 
c «d$ Lu mK J users (chiefly the Scandinavian peoples) to 
S > ls y K Christianity, but in some outlying region: of 
Scandinavia it lingered on into the 16th or 17th 
J ? À n L centuries. 
c n n M M It was also used in England between about 
Ü 1 v H N A.D. 500 and 1000. Moreover, when the Anglo- 
3 1 GNO o o Saxons took over the Irish style of the Roman 
E 5 He z p alphabet in the 7th century A.D., they added 
F s some Runes, the thorn, p, and the wyn, p, 
3 i ? As Q representing the sounds of th and w. The 
2) n P p R wyn was dropped in the 13th century, but the 
Qs V0 | as [o S thorn was used up till the 16th or 17th cen- 
& b n,o K T m turies, and even later. It was latterly shaped 
y 1 ó Hi 10 U like a y. The two last lines of the inscription 
, ^ 2 i v over Shakespeare's grave, for instance, run: 
5 4 F amy VV BUD BE YE MAN YT SPARES THES STONES, 
ay dA t na X AND CURST BE HE YT MOVES MY BONES. 
B 5 (Un E y Three new letters were introduced into the 
b n t d Z English alphabet in the Middle Ages: j to repre- 
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sent i when used as a consonant, u to represent 
v when used as a vowel, and w to represent vy 


AMERICAN ENGLISH LANGUAGE 


THE FRANKS CASKET (FRONT PANEL), MADE IN 


British Museum 


NORTHUMBRIA OF WHALEBONE, ABOUT A.D. 700 


On the left is Wayland the Smith; on the right the Adoration of the Magi. Thesurrounding Runes read ‘the fish flood 
(sea) lifted the whale’s bones on to the mainland; the ocean became turbid where he swam aground on the shingle’ 


or uu. The black-letter script, incorrectly 
called ‘Gothic’, was used in England until the 
16th century, when, with the development of 
PnixTING (q.v.), our writing was changed to its 
present form. The black-letter is still used in 
Germany. 

At one time a Gaelic alphabet was used in 
the British Isles. This was the curious Ogham 
script, which consists of strokes or notches cut 
in the corner of a stone, varying in number, 
position, and direction for each letter. Most of 
the Ogham inscriptions which have been found 
are in Ireland, but there are some in Wales, 
and a few in the Isle of Man and in Scotland. 
The Oghams are not derived from the Roman 
alphabet, but were probably invented in the 
4th century A.D. by someone familiar with 
Roman writing and letters. 


See also SrrLLING; Writinc, History or; HIERO- 
GLvPHICS; CuNEIFORM; HANDWRITING. 


AMERICAN ENGLISH LANGUAGE. This 
is the variety of English spoken and written in 
the United States, sometimes less correctly 
called the American language. To a great 
extent educated American English does not on 
the whole differ from the standard English of 
all the countries in which it is the natural lan- 
guage. In all serious and cultured speech and 
writing there is very little by which the two can 
be distinguished, although there are American 


expressions which come as naturally to the 
American as Scottish expressions to the Scot. 
During the period of more than three cen- 
turies, however, in which American English has 
been growing up, many new words, or new 
meanings to words, have been added which 
make the languages distinct from each other. 
The extent to which these make their appear- 
ance varies according to the subject which is 
being talked or written about, or to the style 
which is natural to the speaker or writer. They 
mainly belong to one of two classes: firstly, 
ordinary English words which have had a new 
meaning given to them, or are used to form new 
compounds or new phrases, or which are rarely 
used in English, but have by now become more 
common in America; and secondly, words 
which the English-speaking settlers in America 
have adopted from other languages with which 
they came in contact. Besides words from the 
various languages of the native Indian tribes, 
these include words from Dutch and German, 
and still more from French and Spanish, 
adopted from other settlers speaking these lan- 
guages. The date at which any onc of these 
words was adopted, or came into use, has a close 
connexion with the history of the country and of 
the English-speaking settlers, especially as they 
moved westwards across the Continent. A few 
examples will show the effect of both these 
sources of new words on the language as it now is. 
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Although a great many words have been 
adopted from other languages, comparatively 
few are used commonly enough to be familiar 
to any but Americans. The Indian languages, 
however, have supplied such words as ‘squaw’, 
‘wigwam’, ‘wampum’, ‘moccasin’, ‘tomahawk’, 
‘pemmican’, ‘hickory’, ‘pecan’ (nut), ‘hominy’, 
‘opossum’, ‘raccoon’ (also shortened to ‘coon’), 
and ‘skunk’. Indian customs are also recorded 
in such phrases as ‘to walk in Indian file’, ‘to go 
on the war-path’, and ‘to bury the hatchet’. 
French has contributed ‘prairie’, ‘portage’, 
‘chute’, ‘levee’, ‘shanty’, ‘cache’. From Spanish 
have come ‘ranch’, ‘corral’ (pen for horses or 
cattle), ‘lariat’ (rope for picketing horses), ‘lasso’, 
‘rodeo’, ‘canyon’, ‘adobe’ (sun-dried brick), ‘som- 
brero’ (broad-brimmed felt hat) ,and others which 
-are mainly used in connexion with the Western 
States, and frequently occur in short stories or 
novels relating to these. The most important 
borrowings from Dutch are ‘boss’, a master or 
employer (whence also the verb ‘to boss’), ‘sleigh’, 
‘spook’, and ‘stoop’ (a house-porch). ‘The 
American use of the words ‘dumb’ and ‘fresh’ is 
much nearer to the German dumm and frisch 
than to the English use. 

It is not from outside, however, but from 
within, that American English has made the 
greatest additions to its special words and their 
uses. This has been done in various ways. From 
quite early dates there are such changes in 
meaning as ‘corn’ (English: cereal plants, espe- 
cially oats; American: maize), ‘creek’ (English: 
inlet on sea-coast; American: stream). Other 
words with a special American meaning are 
‘bog’ for a hummock in a swamp, ‘lumber’ for 
timber, ‘hemlock’ for a kind of spruce, ‘cedar’ 
applied to trees which are not cedars, and ‘robin’ 
to a red-breasted thrush. So numerous are these 
changes of meaning that they can easily lead to 
misunderstandings on both sides of the Atlantic. 

Another extensive source of Americanisms is 
the formation of a great number of new com- 
pounds, as ‘back-woods’, ‘bee-line’, ‘salt-lick’, 
‘drug-store’, ‘freight-train’, ‘log-rolling’, ‘camp- 
meeting’, ‘gold-hunter’. In fact, there are over 
thirty such compounds formed from the one 
word ‘bear’ (as ‘bear-bacon’, ‘-dance’, ‘-grass’, 
&c.) and no less than seventy-five from ‘buffalo’. 
The word ‘buffalo’ is used in America for ‘bison’, 
whereas in English it means another species of 
ox, not found at all in America. This word also 
illustrates one way in which words acquire new 


meanings—‘buffalo’ may be short for a ‘hb: Talo 
robe’. Americans and English often use diff ent 
words for the same thing, as ‘baggage’ fo» 'ug- 
gage, ‘railroad’ for railway, ‘street-car’ for tram, 
‘automobile’ for motor-car, ‘store’ for shop, ‘side- 
walk’ for pavement, ‘gums’ or ‘rubber: for 
overshoes. Some uses which are now Am. ‘can 
are survivals from earlier English, as ‘sick’ “or ill; 
to ‘guess’ for to suppose; ‘fall’ for autumn: ‘dry 
goods’ for textile wares. These, howeve, are 
more common in the dialects. 

During the past century and a half a «reat 
many colloquial and slang words have been 
added to American English, and some of ihese 
words have come into general use even c: (side 
the United States, such as ‘blizzard’, ‘bosus, 
‘bunkum’, ‘crank’, ‘scalawag’, and ‘O.K. (see 
SrANG). In some points there are also differences 
in spelling and pronunciation between American 
and English usage, such as the spelling of olor 
for colour; but these are of slight import: ce in 
comparison with the number of new word: and 
phrases which give American English iis dis- 


tinctive character. 


See also ENGLISH LANGUAGE. 
See also Vol. I: AMERICANS. 


AMERICAN INDIAN LANGUAGES. ^i least 


2,000 different languages are spoken ' the 
AMERICAN INDIANS (q.v. Vol. I), the o: zinal 
inhabitants of North and South Ameria, of 


whom there are about 15,000,000 in all. These 
languages are very different from each otber: it 
is possible to pick a pair which differ from each 
other as much as English does from Chinese, 
and there are no characteristics which are 
shared by all or even most Indian languages. 
Some are difficult for a European to learn, be- 
cause of their difference from normal European 
languages, and of the great complexity of many 
of the words which are built up by adding 
suffixes (additions) to a shorter word. In 
Oneida, for instance, a language belonging to 
the Iroquois family (North America), the one 
word gnaglaslizaks means ‘I am looking for a 
village’, being made up as follows: g—I, nagla— 
to live, s/—abstract suffix like ‘ness’ of English 
‘goodness’, i—suffix denoting that someone is 
taking action, zak—to look for, and s—an ending 
showing that the action is continuous, that is to 
say, that one is going on looking. 

American Indian languages can be divided 
into 123 ‘families’ of related languages. All the 


guages in one ‘family’ were once the same 

;guage, just as French, Spanish, and Italian 

re once Latin (see LANGUAGE, HISTORY OF); 

it so far no relationship has been discovered 
tween one family of languages and another. 
he families vary a great deal in size—the 
arib family of South America, for instance, 

ntains fifty languages, whereas Kootenay, a 

:nguage spoken in British Columbia, is the only 
nember of one family, and is thus unrelated to 
ny known language. Many Indian languages 
have died out since the coming of the Europeans 
to America. In South America it is probable 
that further separate languages will yet be dis- 
covered. 

x. Norra America. There are at least ten 
important families of languages each with sub- 
families arising out of it. Among the best-known 
are the Algonquin, the Iroquois, the Uto-Aztek, 
and the Eskimo languages. Many English 
and American words have been borrowed from 
the Algonquin group, among them ‘moccasin’ 
(mockasin), ‘moose’ (moos), ‘mugwump’ (mug- 
quomp ‘big chief’), ‘pow-pow’ (powwaw), ‘skunk? 
(segankw) , ‘squaw’ (squaws), ‘tobaggan’ (tobakun), 
‘tomahawk’ (tommahick), and ‘woodchuck’ 
(wuchak, with the first part corrupted to*wood"). 
The Iroquois family includes many languages, 
among them Mohawk and Cherokee. A mem- 
ber of the Uto-Aztek family is Aztek, the lan- 
guage of the Aztecs (q.v. Vol. I), still spoken 
over a large part of Mexico. Eskimo is spoken 
along the Arctic coast, in the Aleutian Islands, 
in the extreme north-east of Siberia, and in 
Greenland. There is a considerable modern 
literature in Greenlandic (see Eskrwozs, Vol. I). 

2. CENTRAL AMERICA. Maya is the most im- 
portant family of languages of those which are 
purely Central American. Its languages are 
spoken over a large area in Mexico, in British 
Honduras, and parts of the Republics of Guate- 
mala and Honduras. Maya is the only American 
Indian language with an ancient alphabet (see 
Maya Civilization, Vol. I). 

3. Sour Amerrca. Herc again there are very 
many families of languages, among the largest 
being the Arawak, the Carib, the Chibcha, 
and the Tupi-Guarant families. The numerous 
languages of this last family seem to have 
spread from the area between the Parana and 
the Paraguay, up the coast of Brazil as far as 
the mouth of the Amazon, up the river almost 
to its source, and up many of its southern 
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Chimalpopuca, King of Mexico (1417-1427), isseated. The 

years of his reign are shown by the squares on the left. On 

the right are two towns he conquered, Tequixquiac and 

Chalco. Chalco rebelled, killing five Mexicans and damag- 

ing four canoes. The explanation is given in contemporary 
Spanish handwriting 


tributaries, In Paraguay, Guaraní is the domi- 
nant language (though Spanish is the official 
one), and it already has a considerable modern 
literature. There are many other families which 
cover large areas of South America, of which 
Quichua is of particular interest, for it was the 
language of the Incas (q.v. Vol. I), and is still 
spoken in most of Peru and parts of the Argen- 
tine. 

There are many English words derived from 
South American Indian words, though usually 
they have come to us through Spanish or Portu- 
guese: among these are ‘cocoa’ (Spanish cacao, 
Aztec caca-uatl ‘caca-tree’), ‘hurricane’ (Carib 
huracan), ‘jaguar’ (Tupi-Guarani yaguara), ‘toma- 
to’ Spanish and Portuguese tomate, Aztec tomail). 


See also LANGUAGE STRUCTURE. 
See also Vol. I: AMERICAN INDIANS. 
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AMERICAN TRAILS. The word ‘trail’ is 
generally used in the United States to refer to 
the routes, particularly across the western part 
of America, that were used by traders and 
settlers in the early days of pioneering and 
development. The expression ‘to blaze a trail 
means to make a path through uncharted 
country. Usually the trails were marked out by 
explorers who sought the safest passages through 
the unknown and often difficult territory of 
north-west America. They were followed by 
traders who went out to these undeveloped 
regions to trade with Indian tribes, usually for 
furs, They established trading posts along the 
trails, which sometimes grew to be centres of 
settlement and, later, towns. The earliest trails 
along the Pacific Coast were particularly trade- 
routes established by Spaniards, and of these 
the Old Spanish Trail was the most important. 

In the 1gth century, when settlers began to 
cross the country from the east to seek new 
homes in the west, they followed the established 
trade-routes because they were likely to be safer 
and to lead to possible fording places of rivers 
and passages across mountain ranges or deserts, 
The Santa Fé Trail was one of the two main 
routes used by emigrants. It ran from the town 
of Independence, Missouri, through Texas to 
Santa Fé in the present State of New Mexico. 
It was opened in 1829 as an official trading- 
route, and over it passed thousands of settlers 
seeking land in the west. It was a dangerous 
route, passing through wide stretches of semi- 
desert country where there was uncertain water 
supply, and through the territory of such hostile 
Indian tribes as the Cheyenne, the Comanche, 


ed 


re 


and the Arapaho. The use of an estab! 
route made the emigrant wagon trains 
vulnerable to ambush, but insured agai 
greater dangers of being lost in a nearly 
less wilderness. 

The Oregon Trail became in time even iore 
important than the Santa Fé route as a 


grant passage. It ran for 2,000 mile: rom 
Independence, passing over the Rocky un- 
tains and near the Great Salt Lake, the 
Columbia River and the Pacific coast. 1 843 
a tremendous emigration began from to 
west; then, following the discovery of ¢ in 
California in 1848, many thousands ‘nore 
went along the Oregon Trail to the Great Salt 
Lake and then over a new route south-west ards 
to the California coast and San Francisco 

The trip was at best difficult and arduous, as 


a covered wagon pulled by oxen travelled at 


a speed of about 2 miles an hour in good wes ‘her. 
The emigrants usually made up large perties 
of eighty, a hundred, or more persons { the 
sake of safety, and travelled armed inst 
Indian attack. Parties were frequently a °om- 
panied by professional guides or Indian © .uts, 
who were familiar with the dangers c` the 
country and the hostile tribes. They v cally 
elected one of their number as a leader, ith 
powers like those of a general in a miliary 
organization, At night the wagon trains were 
formed into circles, in the centre of which the 
women, children, and animals could be pro- 
tected; and the camps were patrolled by 


sentries. 
In the latter part of the 19th century after the 
Civil War, the Chisholm Trail became of great 
commercial importance. This 
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UNITED STATES OF AMERICA, SHOWING THE CHIEF AMERICAN TRAILS 


slang, for some reason, the same 
thing as ‘going west’ or ‘crossing 
the divide’—that is, dying. 


In the present day, the word ‘trail’ has come 
to be used for many modern motor roads in the 
United States, sometimes because the new roads 
follow the older routes. These include the 
Arrowhead Trail, running from Salt Lake City 
to Los Angeles, the Black and Yellow Trail, 
from Yellowstone Park to Chicago, the Susque- 
hanna Trail from Buffalo, New York, to 
Washington D.C., and the Shenandoah and 
Skyline Trails, which go through the Blue 
Ridge and Smoky Mountains in Virginia and 
Tennessee, and attract many tourists because 
of the great beauty of the scenery, 

See also TRADE ROUTES. 


AMPHIBIAN AIRCRAFT, see SEAPLANE. 


AMPHIBIOUS VEHICLES, which could be 
used on land or water, first came into use in 
the Second World War, when the British and 
American forces built them for the invasion of 
continental Europe. The amphibian resembled 
a boat with squared ends which had been fitted 
with wheels. In the water a propeller and 
rudder were used. A form of gear-box, known 
as a power transfer box, enabled the engine to 
be applied either to the wheels or to the pro- 
peller. 

A two-purpose vehicle, not for use on land 
and water but on rail and road, is described in 
Moror Transport; and amphibian aircraft are 
described in SEAPLANE (qq.V-). 


APENNINE TUNNEL. The Great Apennine 
railway tunnel in northern Italy, 1 14 miles long, 
is the longest bore in the world housing a double 
track in a single tunnel. After the First World 
War, the Italian State Railways set out to build 
two main-line ‘through’ routes, known as 
direttissima, one from Rome to Naples and the 
other from Bologna to Florence. Both were 
designed to cut through all intervening obstacles, 
almost regardless of expense, by a series of 
tunnels and viaducts. The Bologna-Florence 
through route (which forms part of the main 
line from Milan to Rome) has to make its 
way through the main chain of the Apennine 
Mountains. The old route climbed on gradients 
as steep as 1 in 35, and with frequent bends, to 
a summit-level of 2,000 feet, so that express 
trains took 2} hours to cover the 82 miles from 
Bologna to Florence. The new through route 
not only smoothed out the curves, but cut the 
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distance to 60 miles, with 1 in 85 as the steepest 
gradient in the open and 1 in 125 in a tunnel. 
As a result, the former journey of 2] hours 
could be done in 70 to 78 minutes by heavy 
express trains, electrically operated, while 
stream-lined electric expresses reduced the time 
to 52 minutes. 

'The engineering of the route involved the 
boring of 31 tunnels, with a total length of 22] 
miles, including the 44-mile Monte Adone 
tunnel, and, above all, the Great Apennine 
tunnel. A remarkable feature of this tunnel is 
the enlarged space in the centre, big enough to 
accommodate two sidings as well as the main 
line, together with a cross-over road and a 
signal-box, deep in the heart of the mountain. 
This central hall is 550 feet long, 56 feet wide, 
and 29} feet high; from it two single-line 
tunnels, in addition to the main tunnel, have 
been bored to take the siding-tracks, each 1,470 
fect long. This breaks up what would otherwise 
be a very long signalling section. 

To assist in the work of boring, which was 
begun as usual from the two ends, two diagonal 
shafts were driven, and these are now used for 
ventilating purposes. During construction the 
two worst enemies were water and natural Gas 
(q.v. Vol. III). At certain places the latter, 
largely marsh gas or firedamp (methane), was 
abundant enough to be both poisonous and in- 
flammable. At one point it caused an explosion 
and a fire which held up the work for 7 months, 
as the fire could be subdued only by flooding the 
workings. As to water, in a little less than 5 
years 4,735,000 gallons were pumped from the 
workings. The tunnel was completed in 1934, 
and cost £5,100,000. 


See also TUNNELS. 
See also Vol. III: IrALY. 


APPIAN WAY. This road, linking ancient 
Rome with southern Italy, was the most famous 
Roman highway for many centuries. Along it 
passed armies, envoys, missionaries, and pil- 
grims. St. Paul used it to travel to Rome, where 
he wrote some of his Epistles. 

The Appian Way gained its name from a 
Roman official, Appius Claudius, who ordered 
the road to be begun in 312 B.C. It reached at 
first as far as Capua, 132 miles away, but was 
later extended to the town which is now called 
Brindisi, 366 miles from Rome. Remains of the 
old road can be seen in many places to-day, and 
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THE APPIAN WAY, LOOKING AWAY FROM ROME 
On either side are remains of Roman tombs 


show the soundness of road-building which has 
lasted more than 2,000 years. Here and there 
are fragments of old tombs: the Romans buried 
their dead outside cities, and often by the side of 
a highway; for the first few miles from ancient 
Rome there were tombs on both sides of this 
road. 

A modern road of the same name runs along- 
side the old Appian Way. 


See Roaps; Roman ROADS. 


ARABIC LANGUAGE. Arabic is the most 
important living representative of the family of 
Semrric LANGUAGES (q.v.). It was spread by the 
conquests of the AnAns in the 7th century and 
the later migrations of Benou or wandering 
Arab tribes (qq.v. Vol. I), and is spoken to-day 
by the peoples of Iraq, Syria, Arabia, Egypt, 
most of north Africa and the northern Sudan. 
Although all Arabic-speaking peoples are now 
called Arabs, they include many millions who 
descend from distinct races, such as the Copts 
in Egypt and the Berbers in north-west Africa. 
While each country and often each district 
has its own spoken dialect of Arabic, so that it 
is sometimes difficult for Arabs of different 
countries to understand one another, there is 
one common written language, which is identi- 
cal in all countries from Morocco to Bagdad. 


This is based on ‘classical’? Arabic, the writ- n 
Arabic of the Middle Ages, when Arabic 

the universal language of the Near and Mid 
East. It is the language of the Koran, the sacred 
book of Istam (q.v. Vol. I), and of the Arabi 
literature of the Middle Ages, which was thc 
richest in both poetry and prose this side of 
China. In Europe the Arabian Nights’ Entertain- 
ments became the most famous Arabic book. 
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THE ARABIC ALPHABET 


Arabic was also the chief medium of scientific 
and philosophical thought for some centuries, 
as the many traces it has left in the languages of 
Europe show, especially in chemical and astro- 
nomical terms such as ‘alcohol’, ‘elixir’, ‘azi- 
muth’, ‘nadir’, One of the main interests of the 


Arabs theruselves was in poetry and the study of 

ir own language, with the result that classical 
Arabic never broke down into separate written 
languages, as the Latin of western Europe broke 
down into Spanish, French, and Italian (see 
ROMANCE LANGUAGES), 

Written Arabic to-day is based on classical 
Arabic, which has been modernized in vocabu- 
lary and simplified to some extent in style. It 
is written in a traditional script, a very decora- 
tive cursive or running hand (see HANDWRITING), 
but the Arabic alphabet allows only consonants 
and long vowels to be represented. It is thus 
a kind of notation, like shorthand, in which 
kibw, for example, stands for Katabü, ‘they 
wrote’, and klb for Kitáb, ‘book’. In order to 
read this script correctly, the reader needs to 
possess a very thorough knowledge of the gram- 
mar and construction of the written language, 
for these often differ greatly from those of the 


, — om acc 
- = = I ` k 
Hiisi e 
20r i eb captu 
XE Vip ERAS 1 
RN Pears Shaper jon LAS AM teen 


Bodleian Library 
PAGE FROM THE ‘MAQAMAT’ OF AL-HARIRI, AN ARABIC MANU- 
SCRIPT WRITTEN IN BAGDAD IN 1337 


The ‘Maqamat’ are scenes from the life of a witty beggar 
who imposes on the credulity of others 


ARK ROYAL 


spoken dialects. The whole of Arabic grammar 
is, however, constructed on a regular system, 
each word having a ‘root’ of three consonants 
(as ktb *write") which is altered by including long 
or short vowels, or making small additions 
(prefixes and suffixes) before and after the word, 
to show its form and function in the sentence. 
Learning to read, consequently, is not as diffi- 
cult as it might seem. 

See also LawovAoR STRUCTURE, 

See also Vol. I: Aram. 
ARAMAIC LANGUAGE, se Henrew Lan- 
GUAGE. 


ARK ROYAL. This galleon was built at 
Deptford in 1587 for Sir Walter Raleigh. She 
was bought into the Royal Navy the next year, 
and at the defeat of the Spanish Armada in 
1588 she was the flagship of Lord Howard of 
Effingham, Lord Admiral of England. The Ark 
Royal, or Ark Raleigh as she was sometimes called, 
was 100 feet long on the keel and her beam was 
37 feet. Her armament was four demi-cannon, 
four cannon perriers, twelve culverins, twelve 
demi-culverins, six sakers, two fowlers, four 
portpieces; fowlers and portpieces were small 
guns significantly known as ‘murderers’ (see 
Navat Guns, Vol. X). 

Lord Howard’s fleet, which consisted of the 
best of the Queen's ships, reinforced by some 
armed merchant ships, lay in wait at Plymouth 
for the arrival of the ‘Invincible Armada’, 
which all Europe knew was sailing from Spain 
for the invasion of England. On 19 July the 
Spanish fleet of 120 ships was sighted. Fighting 
started two days later, the English ships pur- 
suing and attacking the Armada as it continued 
its advance up the Channel. In the course of 
the action on 25 July, off the Isle of Wight, the 
Ark Royal and others of the British fleet were 
towed by their boats within range of the centre 
of the Spanish fleet, and a fierce action followed. 
The Spanish galleons approacned, under oars, 
thinking the English ships lay at their mercy. 
But the breeze rose again, and the action be- 
came general, On the night of the 28th Howard 
sent eight fire-ships into the midst of the Spanish 
fleet anchored in Calais roads, and these threw 
the enemy into confusion. Next day the decisive 
battle of Gravelines was fought, and the Armada 
scattered. 

The name Ark Royal was revived by the 
Admiralty in 1914 for a seaplane carrier, which 


at 


ARK ROYAL 


THE FIRST ‘ARK ROYAL’ 
Engraving by Cornelis Visscher, 1629-58 


was renamed the Pegasus when the third Ark 
Royal, an aircraft carrier of 22,000 tons displace- 
ment was laid down by Cammell Laird & Co., 
the Birkenhead shipbuilders, in 1935. This is 
the ship which Dr. Goebbels, the Nazi Minister 
of Propaganda, claimed to have sunk so often. 
The Ark Royal hunted the German Graf Spee in 
1939, and helped to trap the Bismarck in 1941. 
On 13 November 1941, when she was operating 
with Force H. in the Mediterranean, the Ark 
Royal was torpedoed in sight of Gibraltar and 
had to be abandoned. Of her ship's company of 
1,541 men, only one life was lost. ‘The Admiralty 
has since used the name for yet another ship. 


See also Sarung Surps. 
See also Vol. X: BATTLESHIP, 


ARMOURED TRAIN, see Trats, SPECIAL 
Uses. 


ARTICULATED LOCOMOTIVES AND 
RAIL COACHES. The designing of locomo- 
tives to draw greater loads is limited by the 
‘loading gauge’, that is, the measurements 
which set strict limits in height and width, if the 
locomotive is to clear tunnels, bridges, line- 
side structures, and adjoining tracks. The only 
further enlargement possible in locomotives is, 
therefore, in length. But in making locomotives 
longer, careful attention must be paid to their 
flexibility, or they may not be able to negotiate 
the curves in the track. 


This difficulty has bec t 
over by what is called a: te 
tion. The principal British ti- 
culated design is the r- 
Garratt, of which many m- 
ples have been exported > all 
parts of the world. Ina C ratt 
locomotive a boiler oí arge 
diameter is carried on a n 
girder frame betwee: 
steam-driven chassis, or 
it rests by means of pivot 
chassis, like a bogie o! large 


size (see Locomotive, S -AM) 

is free, within limits, to ate, 

so that the lengthy lox ive 

can adjust itself easily the 

curves. Thus, an arti ted 

locomotive, with its cylinders 

and driving wheels at both 

ends, is like two engines in one, 

supplied with steam from a single boile” and 
manned by a single crew. 

A special advantage of articulation is | ^at it 

enables the weight of a very powerful locon otive 

to be spread over a good length of trac! For 


this reason articulated engines have foun: «reat 
favour in those railways of the Common. calth 
on which tracks and bridges are of r-lətively 
light construction, but on which increased power 
is needed. Many varieties have been built, up 
to and including the remarkable 4-6-2 4-2-6-4. 


4-8-2--2-8-4, and 4-6-4+4-6 


Locomotives, Grasses AND Uses). st 
type mentioned the articulation is č ato 
six parts, as each 4-6-4 chassis has own 
pivoted bogies fore and aft. The only Pritish 


articulated locomotives are 33 Garratts 2-6-04- 
0-6-2's used on the London Midland Region 
and a big 2-8-0+0-8-2 built by the late 
L.N.E.R. for banking duty up a steep incline 
near Barnsley, Yorks., and has also been used 
at Bromsgrove, L.M.R., for similar work up the 
famous Lickey incline. 

In the United States articulation is very 
popular and has led to immense locomotives. 
The principle generally in use is the Mallet, in 
which the rear chassis is a fixed part of the main 
frame carrying the boiler, and only the leading 
chassis is pivoted. The larger American loading- 
gauge makes it possible to mount the boiler 
above both chassis, instead of between them, 
as in the British Garratt types. The largest 
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American Mallets are the so-called Big Boy 
the Union Pacific Railroad, which 

we the 4-8-0+0-8-4 wheel arrangement. 
With their 14-wheel tenders they weigh 534 tons 
apiece. 

Che principle of articulation has also been 
applied to railway coaches, by mounting the 
ends of two adjacent coaches on a heavy steel 
casting under which a single bogie is pivoted. 
Thus two coaches are carried on three bogies 
instead of four, three coaches on four bogies 
instead of six, and so on, with economy in both 
length and weight. The disadvantage is that 
these articulated sets cannot be broken up or 
marshalled in any other order, in ordinary 
working. In Great Britain, the Eastern Region, 
in whose area the idea was originated by the 
former Great Northern Railway, has been the 
most extensive user of articulated passenger 
stock. 
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ARYAN LANGUAGE, see INDO-EUROPEAN 
LANGUAGES. See also ARYAN, Vol. I. 


ASTROLABE, see Vol. III: ASTRONOMY. 
ATHODYD, see Arrcrart ENGINES, Section 5. 


ATLANTIC ENGINE, 
CLassEs AND Uses, Section 2. 
4851.4 


see LOCOMOTIVES, 
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AUTOMATIC SIGNALLING, RAILWAY 


Um Pak 


ARTICULATED LOCOMOTIVE 


ATLAS, we Mars. 


ATMOSPHERICS, se Cumae ann Com- 


MUNICATIONS, Section 5; SHtORT-WAVE Winreess. 
AUTOGIRO, we Rororcrarr, Section 2. 
AUTOMATIC SIGNALLING, RAILWAY. 


Where many trains follow one another closely 
on one line, completely automatic signalling is 
used, in order to prevent accidents without 
creating delay. The duties of the signalman, as 
described in SicNacumo (Ramway), are taken 
over by self-acting apparatus. 

This is the universal practice on the London 
tubes, where at ‘rush hours’ trains pass over 
certain routes with a frequency of forty to the 
hour. Automatic signalling can be either all- 
electric, or clectro-pneumatic (a fact made 
apparent to any traveller in the leading coach 
of a tube train who hears the ‘hiss’ of each 
pneumatically operated signal returning to 
‘danger’ as his coach passes it). The principle is 
an extended version of ‘lock-and-block’ signal- 
ling and of track circuiting worked in conjunc- 
tion (see SioNALuNG (Ramway) and ELECTRIC 
SIGNALLING, Section 2). By suitable track cir- 
cuits, each train, as it passes a stop signal, puts 
it to ‘danger’. Then, after getting sufficiently far 


AUTOMATIC SIGNALLING, RAILWAY 34 


AUTOMATIC AUDIBLE SIGNAL ON WESTERN REGION MAIN LINE 


a. Diagram of engine showing the electric ramp between 
the rails, the ‘shoe’ beneath the engine with which it 
makes contact, and the siren in driver's cab. 

5. Detail of the siren in driver's cab. (1) ‘All clear’ bell; 
(2) ‘Caution’ siren; (3) lever to stop siren after ‘caution’ 
signal. 


ahead of that signal to provide an adequate 
clearance for all its coaches, the train operates 
a second track circuit. This circuit returns to 
‘clear’ the signal in the rear of the train. 

All-electric automatic signalling is used on 
various surface lines round London on which 
electric trains run, and on other densely operated 
stretches of line in various parts of Britain. In 
many of these installations, four-aspect signal- 
ling (four coloured lights) has replaced the pre- 
vious three-aspect; a red light compels a stop, a 
single yellow light shows that one section ahead 
is clear, two yellow lights that two sections ahead 
are clear, and green that three sections or more 
are clear. Drivers are able to control their 
speed exactly, according to the track-conditions 
ahead. Thus traffic is speeded up, on the prin- 
ciple that the first aim of signalling, beyond safe 
operation, is to keep the traffic moving. 

On automatically signalled lines with dense 
traffic, the overrunning of signals by drivers 
must be guarded against. With electric working 
this is a relatively simple matter. At the side 
of the line, trip-levers are installed, working in 
conjunction with the signals. When the signal 
concerned is at ‘clear’ or ‘caution’, the trip-lever 


, 


falls out of action: when the signal is at ‘dauver’, 


the trip-lever, in the vertical position, inte: cepts 
a corresponding lever at the side of the di ving- 
coach of the train, cutting off the current ». pply 
to the motors and applying the brakes. This 
system is foolproof; the only two co’ sions 
which have ever occurred on London tub lines 
so equipped were the result of com letely 
irregular action by the staff (in one c the 
crossing of electric connexions to a signs by a 
signal linesman). 

The former Great Western Railway in-talled 
on all its main lines a system of audible sig: alling 
in the engine-driver’s cab, which with steam 
trains performs in part the function of th- trip- 
levers. Immediately in the rear of each ‘distant’ 
signal an electric ramp is fixed betwecn the 
running rails, with which a ‘shoe’ on the onder- 
side of the locomotive makes contact. When the 
‘distant’ is at ‘caution’, the ramp is not « 'ectri- 
cally charged, and the contact of the she» with 
it causes a loud horn to sound in the drive: s cab, 
while a partial application of the brake is made. 
If the ‘distant’ is at ‘clear’, however, an -ctric 
current passes through the ramp; as ^ sult, 
the shoe contact causes a small bell to ig in 
the cab instead, without any effect the 
brakes. This system is particularly able 
when visibility is poor, as in fog (see Di m). 

In the United States considerable u:- is made 


on important main lines of an electric ‘ignalling 
system which gives continuous signal light indi- 
cations—green, yellow, and red—on a panel 


immediately in front of the driver of ach loco- 
motive. This system is based on indu (see 
Invuction, ELECTRIC, Vol. VIII), by means 
of which a current running through a wire at 


the side of the line affects a circuit in the loco- 
motive passing. In the event of a signal being 
at ‘danger’, the brakes are applied automatically 
to bring the train to a stop, unless the driver 
anticipates the action by applying the brakes 
himself. A somewhat similar system has been 
installed between Fenchurch Street (London) 
and Southend-on-Sea by British Railways. 


AVIATION: (1) History: see Fuymnc, HISTORY 
of; BArroows; Arrsuips. (2) Modern Craft: see 
AEROPLANE; SEAPLANE; GLIDER; ROTORGRAFT; 
AIRCRAFT, SPECIAL Uses. (3) Navigation: see 
NaviGATION, Am. (4) Passenger Flying: see Civit. 
AVIATION; AIR-LINER; AIRCREW; AIRPORT. 
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BALLOON. The modern balloon dates from 
1783, when two kinds of lighter-than-air 
methods of flight were introduced almost at 
once. First came the hot-air balloon, making 
use of the fact that hot air is lighter than cold. 
A balloon went aloft, filled only with hot air, 
which was replenished in flight from a brazier 
slung beneath it. A few months later the first 
balloon filled with hydrogen lifted a daring 
French airman into the air (see FLYING, HISTORY 
or). The gas balloon has been in use ever since. 

A passenger balloon consists of a thin fabric 
envelope with a mechanically operated valve at 
the top (in the ‘crown’), an open neck at the 
base of the balloon, and a net to support. the 
basket, which carries the crew. The envelope 
is filled with a gas which is so much lighter than 
the surrounding air that the whole balloon, its 
equipment, and its crew weigh less than the 
corresponding volume of air that they displace. 
It therefore rises like a cork. Ordinary air at 
normal pressure weighs 76 lb. a 1,000 cubic feet 
at sea-level; coal gas about 36 1b. ; helium (which 
is very dear and rare) 10:5 lb.; and hydrogen 
(cheaper but inflammable) only 5:3 Ib. 

In practice the modern sporting balloon, 
which may be of any capacity between 10,000 
and 80,000 cubic feet, has certain standard 
equipment which seldom varies. Ballast and 
valve are the most important. The ballast of 
sand should be adjusted just before the flight 
so that the balloon is almost stable and in 
equilibrium. Then some of the ballast is put 
out, and the ground crew let go. The balloon 
rises, and the gas inside begins to expand as 
the atmosphere gets thinner. The gas escapes 
harmlessly out of the open neck beneath, until 
the balloon is again in equilibrium. Then more 
ballast can be dropped, and the balloon will 
rise higher. If it is necessary to come down to 
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a desired altitude, the valve line is pulled, the 
valve in the crown is opened, gas escapes 
through the top of the envelope, and the balloon 
descends. Among other important equipment 
is the ripping-line or rip-cord, which is painted 
red so that it shall not be pulled by mistake 
for the valve line. The rip-cord pulls open part 
of the envelope when the balloon is very near 
the ground, and so empties it in a few seconds: 
this prevents the basket and crew being dragged 
along the ground. The trail-rope, which is 
seldom used now, was formerly allowed to drag 
over the country-side, providing automatic 
ballast. The anchor, though not often used, 
is meant to be thrown out to assist in landing. 
An altimeter indicator to show the height above 
sea-level and a compass are always carried. 
There is no way of steering a balloon, unless 
the pilot is a good meteorologist, when he may 
be able to choose likely heights for varying 
natural air-currents (see GLIDER). Ballooning is 
therefore used to-day only as a sport, and (in 
the United States) as a necessary preliminary 
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A MODERN SPORTING BALLOON 
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National Geographie Society 
‘EXPLORER Il' LANDING 


In 1935 this balloon reached a height of 13:7 miles, the 
highest man had ever been 


training for airship crews, whose craft becomes 
virtually a free balloon if the engines fail. 
Balloons are able to rise to great heights more 
easily than aeroplanes. In 1862 two Englishmen, 
Glaisher and Coxwell, rose several miles, with- 
out oxygen for breathing and unprotected 
against cold, in an open basket balloon, and 
thus came unawares to the fringes of the strato- 
sphere (see ATMOSPHERE, Vol. III). Their first 
hint of danger was when Glaisher fell uncon- 
Scious. Coxwell, his hands numb, pulled the 
gas-release cord with his teeth before he, too, 
fainted. As the balloon fell into warmer, 


breathable air, they revived in time to land 
safely. In 1927 another attempt was made; but 
the balloonist, although provided with o-'gen, 
died from cold. Since then, stratosphe-. bal- 
loons have had air-tight cars, kept at und- 
level pressure, painted partly black and partly 
white. The black portion, absorbing t^ sun’s 
rays, warms the structure, while thc white 
reflects the rays and so the car grows voler, 
The crew can allow the heat or cold, at ill, to 
alter the temperature in the car. 

Successful stratosphere balloon fligh': were 
first made by the Swiss professor, guste 
Piccard, in 1931 and 1932. The car usec 'or his 
second ascent is now in the Science seum 
at South Kensington. In 1934 Piccard’: twin 


brother Jean and his wife, in crossing to 


America by balloon, just beat his rscord; 
Madame Jean Piccard was the first to reach the 
stratosphere. 

The world record for height is l by 
America. In 1934 the balloon Explorer ; rose 
more than 60,500 feet (12 miles). On way 
down its fabric began to split, The occ pants 
could not jump into the rarefied air, they 
went on working and speaking to the w: rid by 
wireless. When they had descended to a safe 
height, they took to their parachutes an“ made 
a safe landing. In 1935 Captain Ste and 
Captain Anderson, in the Explorer J), set up 
the still unbroken record for human }<ings of 
72,395 feet (13:77 miles). They brought back 
much valuable data, including colo: Ims of 
the sky-tints, infra-red photographs of the earth 
below, records of atmospheric electricity, and 


information about cosmic rays, 

Crewless balloons are in constant vse in 
meteorology for taking up instruments to high 
altitudes. The balloon ultimately bursts, and 
the instruments come down by parachute. In 
the Second World War the Japanese sent many 
crewless balloons over the Pacific, equipped 
with ingenious mechanisms and explosives, in the 
hope that they would reach the west coast of the 
United States. Some of them landed, but did 
no harm. 

See also Frying, Hisronv or, Section 2; AIRSHIPS. 


BANKING ENGINE. This is a steam locomotive 
used for helping a heavy train up a hill. When 
gradients become steep, the cost of railway 
working is increased. Over steeply graded main 
lines, the simplest solution is electrical working; 
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with high voltage alternating current (see 
ErrcrRic Rarways) single locomotives up to 
6,000 h.p. have been built; and on the Gotthard 
Railway of Switzerland, with its long stretches 
of 1 in 40 gradient, there are 12,000 h.p. twin 
locomotives in use which can handle very sub- 
stantial loads even over this Alpine route. But 
with steam locomotives such power is not 
possible, and up the steepest grades, unless two 
engines are in use throughout the run, help has 
to be provided, either on the front or the rear 
of the train. On the Western Region, for 
example, all the heavier West of England trains 
need to be piloted between Newton Abbot and 
Plymouth, where there are gradients between 
I in 37 and 1 in 42 in steepness. Certain nomin- 
ally non-stop expresses, like the Cornish Riviera 
Limited, must stop specially at Newton Abbot 
to attach the pilot engine in front of the main 
engine. 

At other places the assistant engine, then 
called a banker, is attached to the rear of the 
train, as at Bromsgrove, on the Bristol-Birming- 
ham line, for the ascent of the 1 in 38 Lickey 
incline; or at Beattock, on the Carlisle-Glasgow 
main line, for climbing the 10 miles to Beattock 
Summit. At such places a fleet of banking 
engines is kept in steam constantly; after push- 
ing a train to the summit, the banker drops 
quietly off the rear—without the train stopping 


British Railways 
A BEYER-GARRATT BANKING ENGINE ATTACHED TO THE REAR OF A FREIGHT TRAIN ON THE LICKEY INCLINE BETWEEN BRISTOL 
AND BIRMINGHAM 


for the purpose—and returns down the line to 
wait for the next turn of duty. In the United 
States, owing to the immense length of many 
freight trains, several ‘bankers’ may be used on 
a steep incline. One or two banking engines 
may be cut into different points along the length 
of the train, as well as attached to the rcar, to 
distribute the power more evenly along the load. 


BANTU LANGUAGES, see AFRICAN LAN- 
GUAGES. 


BARGE. The term barge includes a great 
variety of vessels in use on canals, rivers, 
estuaries, and in coastal waters. The last include 
a few sailing vessels, often with an auxiliary 
engine. The name is sometimes given to all 
craft carrying goods on a canal or river; but, 
strictly speaking, these are either ‘narrow boats? 
of not more than 7 feet in the beam, or barges, 
with a beam about twice as great. 

The narrow boat, or ‘monkey boat’ as it is 
often called, after Thomas Monk (1765-1843), 
the inventor and first builder of the small canal 
cabin-boat, is possibly the commonest craft on 
inland waterways in England. This is because 
the Locks (q.v. on the group of canals in 
the Midland counties between the four main 
estuaries of Mersey, Humber, Thames, and 
Severn can only pass a boat about 7 feet wide 
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BARGES AT BULL'S BRIDGE, SOUTHALL, MIDDLESEX 
Barges from all over the country come to Bull's Bridge for repairs 


and 7o feet long, with an average loaded draught 
of about 3 ft. 6 in. "These boats generally travel 
in pairs —the one, a motor-boat, propelled by 
an 18 h.p. diesel-engine, and the other, a boat 
without an engine, known as a ‘dumb’ or 
‘butty’ boat. The boats carry about 50 tons 
between them. 

These narrow boats are the traditional family 
boats that are so often seen on the canals of the 
English Midlands, generally with the husband 
on the boat with the engine, the wife steering 
the butty, and the children on the cabin top 
or playing in the hold when the boat is travelling 
empty. Both boats have cabins, and although 
the living-space is small, everything is very com- 
pact and within reach. The cabins are painted 
in bright colours, with the name of the boat, the 
owner's name, and the registered number on the 
outside, for since 1887 all boats used as dwellings 
have to be registered. Inside the cabins, on the 
doors and cupboard panels, are painted the 
roses and castles, without which the older canal 
families believe that the boat is sure to be un- 
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lucky. The boats, which are now own y the 
National Docks and Inland Waterways Exe-u- 
tive, have ‘British Waterways’ on the outs of 
the cabins in blue and gold. 

Canal-boat families keep very much to them- 
selves and rarely marry outside their own group. 
They are hard-working people, and, except for 
their liking for gaily decorated homes, not at all 


like the land Gvrsrss (q.v. Vol. I) with whom 
they are often wrongly compared. They have 
not been well-educated in the past; but now 
canal-boat children have to attend school for 
as long as their boats remain in one place; so 
that the children now growing up will at least 
be able to read and write. In one case an old 
barge has been fitted up as a school. In physical 
fitness and well-being, both parents and children 
are above the average. 

In earlier years boats were pulled by horses 
or donkeys from the tow-paths which ran beside 
the canals. When the barge came to a tunnel, the 
animal was led outside to the other end, and 
the boatman and his wife would "leg? the barge, 
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that is, they would lie on their backs and push 
with their feet on the tunnel sides. It is only in 
fairly recent times that mechanized haulage has 
been introduced, but there are still a few boats 
under private ownership which are towed by 
horses or donkeys. These are now poled 
through tunnels with a boat shaft. Horses are 
used to pull barges of 14- to 16-foot beam for 
a short way out of ports, especially in London. 
On the Leeds and Liverpool Canal ‘short 
boats’, 62 feet long and 14 ft. 3 in. wide, 
carrying 45 tons on a draught of 3 ft. 9 in., are 
operated by boat families. Barges plying inland 
from the sea vary in size from estuary to estuary. 
The River Weaver, which joins the Mersey, is 
used mainly by coastal vessels. From the 
Humber to Nottingham barges 82 feet long by 
14 ft. 8 in. wide, with a draught of 5 feet, travel 
in trains of four, a powered barge towing three 
dumb barges. On the Severn single self-pro- 
pelled barges, 115 feet long by 21 ft. 9 in. wide, 
with a draught of 8 feet, carry oil and petrol as 
far as Worcester. Tugs may also tow a train of 
narrow boats on this waterway. Barge towage 
by tug is common on the Thames, and barges 
120 feet long by 17 feet wide can reach as far as 
Oxford on a draught of 3 ft. 9 in. All these barges 
and tugs are worked by men, for whom sleeping 
accommodation is provided. On the Aire and 
Calder Navigation a special type of compart- 
ment-boat is used to carry coal to the port of 
Goole for shipment. Each compartment is 20 
feet long by 15 feet wide, with a draught of 9 feet. 
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A train of nineteen is towed by one tug worked 
by four men, and as each compartment-boat 
carries about 40 tons, the complete train carries 
over 700 tons. Single vessels, 120 feet long by 
17 ft. 6 in. wide, with a draught of 7 ft. 6 in., also 
navigate this waterway from the Humber to 
Leeds, and so do trains of ordinary barges 
towed by tugs. 

Inland navigation is on a much vaster scale 
on the Continent than in England. The great 
rivers of Germany have been linked by a net- 
work of canals; in Holland, Belgium, and 
France also, barges or tugs, fitted with a diesel- 
engine and towing a train of other barges, are 
commonly used. On some of the inland canals 
of France electric engines running on a metre- 
gauge track laid along one bank provide the 
traction., When two engines meet, they ex- 
change tow ropes and run backwards. Tractors 
on pneumatic tyres, with electric or internal- 
combustion engines, are also used. Barges on 
the German canals measure 213 or 262 feet long 
by 34 ft. 6in. wide, with a draught of 8 feet. Those 
on French inland canals measure 128 feet long 
by 16 ft. 6 in. wide, with a draught of 6 feet. All 
continental towing barges have quarters for the 
crew, and on the larger rivers pilots are carried. 

In the United States the standard *warrior 
barge’, which is 140 feet long by 25 feet wide, 
draught 8 feet, is used on the great rivers. U.S.A. 
barges navigate in groups, the usual arrange- 
ment being seven barges and a pusher barge at 
the rear, flanked on either side by a *warrior 
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barge' as a protection. The pusher or tow-boat 
may be either screw or stern-wheel driven, and 
the power may be produced by a diesel or a 
diesel-electric engine. Passengers are sometimes 
carried. 

See also Canars; Canats, BRITISH; RIVER NAVIGATION. 


BASIC ENGLISH. Basic English is designed 
as an INTERNATIONAL LANGUAGE (q.v.). Unlike 
other such systems, its words and structure are 
all part of a living language. It is made up of 
850 normal English words; a selection under- 
taken with such care that anyone with a know- 
ledge of only those words may say whatever is 
necessary for everyday purposes. The senses 
of 20,000 English words are covered by the 
Basic 850. 

Basic was worked out in Cambridge by C. K. 
Ogden and a group of language experts. Their 
organization, formed in 1928 as the Orthological 
(Greek for the science of getting ‘right? about 
words) Institute, has been responsible for its 
development. In their opinion international 
languages have made no headway because men 
will not take the trouble of learning one on the 
chance of meeting someone who has done the 
same. The argument for Basic is that because 
English is the language of North America and 
of the British Empire and because millions all 
over the earth have a little knowledge of English 
words, most men and women would quickly be 
able to make use of the 850 Basic words as a 
second language. Some might go on to wider 
English from Basic. 

In Basic, unnecessary changes in the forms 
and endings of words are cut out. It does with- 
out 4,000 of the commonest names of acts 
(‘verbs’) by putting together the names of the 
twelve chiefacts (such as ‘put’, ‘take’, ‘give’, ‘get’) 
and the twenty names of directions (such as ‘in’, 
‘out’, ‘over’, ‘through’) or other words which 
may go with them. So ‘insert’ becomes ‘put in’, 
and when we ‘disembark? in Basic we ‘get off 
a ship’. In addition to the 850 words, there are 
fifty special words which are used in most lan- 
guages, such as ‘hotel’ and ‘sport’. 

The supporters of Basic see in it a language 
which will be simple for learners in all countries, 
and which will be clear wherever wider English 
is used. But to some learners from the Far 
East, such as China, some English sounds, such as 
‘r’, are hard to make and have to be given special 
attention; those who make use of picture- 


writing (see WRITING, Hisrory or) | have 
trouble with the A B C; and in some c :ntries 
where there is no love of the British ar: \meri- 
cans, there may be a feeling against t^. use of 
English. In England Mr. Winston Ci irchill, 
when he was Prime Minister, gave his st- ort to 
Basic, and in 1946 the Government m a de- 
cision to give help for the development : ' Basic. 

Books in and about Basic have bee: »rinted 
in thirty countries, with learners’ books ^; more 
than fifteen languages. The complete B- « Bible 
came out in 1949. Even the English some- 
times not conscious that they are readiv» Basic. 
This account is itself all in Basic. 

See also INTERNATIONAL LANGUAGES. 

BASQUE LANGUAGE, see SPANISH AND PORTU- 
GUESE LANGUAGES, 

BATH ROAD. A road between London and 
Bath was first made by the Romans, fo: Aquae 
Sulis, the Roman name for Bath, wa: « well- 
known health-resort noted for its b: s (see 
Roman Barus, Vol. IX). But when the © »mans 
left Britain, the Bath Road, like mo-i other 
English roads, fell into disuse. Even in 17th 
century, when travelling by coach was bi oming 
popular, the road was in very bad condit =, and 
it was quite common for a traveller to =t lost 
on it, as Pepys did in 1688 between 1-wbury 
and Reading. 

In the 18th century, when the 'l: «IKE 
system (q.v.) brought about an improvement in 
the state of the roads, the Bath Road again 
became active with traffic of all sorts. Bath, 


BATH 


THE BATH ROAD 


under the direction of the famous dandy Beau 
Nash, had become a fashionable holiday resort, 
and during the season the road was alive with 
gaily painted stage coaches with their six or 
eight horses, post-boys in their yellow coats and 
white beaver hats, stately private carriages of 
the nobility with liveried postilions and out- 
riders, and smart lighter equipages of the young 
gallants with their high-stepping horses. In the 
summer of 1740 on three days of the week these 
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stage coaches would leave London to run the 
106 miles to Bath. 

The old Bath Road is no longer the main road 
from London all the way to Bath. Its place has 
been taken at some places by the Great West 
Road, which follows a more direct route. 


See also RoAps; Srace CoAcu. 
B.B.C., see BROADCASTING CORPORATIONS, 
B.E.A., see CIVIL AVIATION. 
BEACON, see SIGNALS. 
BEAM WIRELESS, see SHORT-WAVE WIRELESS. 


BEASTS OF BURDEN. 1. For many thou- 
sands of years man depended upon no other 
beast of burden but himself; indeed, when early 
man first began to domesticate animals, he did 
so for the purposes of food or for assistance in 
hunting rather than for helping him to carry 
things. In many parts of the world to-day, 
especially in south-eastern Asia, man, and 
especially woman, is still the chief beast of 
burden. The fine carriage of the people of these 
countries is the result of their habit of carrying 
burdens on their heads, 

In the ancient civilizations of the Near East, 
and also of America, there seemed no need to 
make use of other animals when there were 
always plenty of slaves. The great buildings of 
ancient Egypt and Assyria, China, and India 
needed the transport of great quantities of stone, 
which was all dragged into place by gangs of 
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slaves. But as civilization developed, it became 
more and more the custom to save man-power 
and increase efficiency by training animals to 
pull and to carry. 

Horses and their relatives, asses and mules, 
have always been among the most widely used 
beasts of burden, These animals were first used to 
help in warfare, Teams of donkeys were used 
as early as 4000 B.C, to pull the chariots of the 
Kings of Sumeria, and Israelite princes used 
mules both for drawing chariots and for riding. 
Horses, from the time of the Romans till the 
invention of the steam-engine, were the principal 
means of transport in Europe (see Horse 
TRANSPORT). 

Many other animals, such as dogs, camels, 
llamas, elephants, reindeer, and various kinds 
of cattle, have been used by man. Different 
animals have been used in different parts of the 
world, according to the particular geographical 
and climatic conditions of the region. An 
animal suitable for hauling teak logs in the hot 
forests of Burma would be useless in the snowy 
pine forests of northern Europe, the rocky 
mountain paths of the Andes, or the stretches 
of waterless desert in Australia. 

2. Hor Deserts. The one-humped Arabian 
Came or dromedary (q.v. Vol. II) has been, 
until the invention of the motor-car and aero- 
plane, the principal means of travel in the 
desert for thousands of years. Its broad padded 
feet move easily over loose, dry sand, and it has 
a remarkable capacity for storing fat in its 
hump and water in cells in its body so that it 
can undertake a long journey without needing 
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A HERD OF YAKS ON THE LHASA PLAIN, TIBET 
Loads are fastened to the saddles. The white yak is the leader 


further food and water; thus it is able to stand 
the conditions of Deserr TRAVEL (q.v.) as no 
other animal can. A loaded dromedary can 
cover great distances at a slow jog of 2} to 
3 miles an hour; and when ridden it can go 
about 10 miles an hour. As many as a thousand 
animals are sometimes to be seen crossing the 
desert in a single caravan. Arabian camels have 
been taken to Australia, where they are used 
in the desert regions of the north-east. The 
donkey, also, is useful in hot, dry climates, and 
has been the principal pack animal of the 
countries of the eastern Mediterranean for cen- 
turies. It can stand great heat and can work 
well on a poor diet. 

3. Corp, Hicu Desert. The two-humped 
Bactrian camel with its thick, shaggy coat is 
found in the cold, dry regions of central Asia, 
Mongolia, and parts of India. It can carry as 
much as 1,000 Ib. or more in weight on its back 
and can go long distances across very rough 
country at a slow pace. On the Kirghiz Steppes 
small, shaggy camels are even yoked to draw a 
cart or sledge, and yokes of four are sometimes 
seen ploughing. The thick-coated, tough Mon- 
golian ponies are also very important draught 
and riding animals of Central and East Asia. 

4: Mountain Country. Although motor 
roads and railways have now been built in many 
mountain areas, most local mountain transport 
is still, as it always has been, by pack animal 
along narrow paths. Donkeys and mules are 
found in almost all mountain country; their 
ability to stand both heat and cold, their tough- 
ness and their sure-footedness make them able 
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1 Popper 
to negotiate country which would be impossible 
to a horse. The mule has the toughness au other 
characteristics of its father, a jackass, ¿>d the 
size of its mother, a horse mare, and t! 1akes 
it the ideal pack animal. A walker in mountain 
country may be disconcerted to mec. round 
a corner on a narrow path what loot: like a 
moving haystack, and what proves be a 
donkey carrying home a load of h: from 
the field. The animal proceeds rega: ess of 
obstacles, and the walker must scray le for 
safety up the side of the hill. Little don. ys are 
often to be seen carrying their masters, whose 
feet almost reach the ground on each si^. 

In very high regions, such as large parts of 
Tibet, the best pack animal is the Yak (see 


Carrie, Vol. II). This animal is able to work 
at a height in which many animals fnd it 
difficult to breathe owing to the thinness of the 
mountain air (see ATMOSPHERE, Vol. III). The 
yak is not used as a draught animal nor for 
ploughing, but only as a pack animal. It can 
carry its burden some 20 miles a day, and it is 
sure-footed and able to stand great cold. It has 
been found very useful in mountain explora- 
tons in the Himalayas. Another strong, sure- 
footed, and docile animal, able to stand high 
altitudes, is the South American LLama (q.v. 
Vol. II), which is used in the Andes regions for 
riding and as a pack and draught animal. The 
llama can carry a weight of some 100 lb. for 
long distances, but if it is overloaded it meets 
the situation by refusing to move at all. 

5. NoRTHERN Recions. In the lands of northern 
Europe, Asia, and America the main transport 


HUSKIES IN THE CANADIAN ARCTIC 


is by Sence (q.v.), which is drawn in some 
parts by dogs and in others by reindeer. The 
Eskmoes (q.v. Vol. I) of Alaska and northern 
Canada use long-haired, rather wolf-like dogs 
called huskies, which they harness in pairs or 
in larger teams arranged fanwise with a leader. 
They often cross these dogs with wolves in order 
to preserve the strength of the breed. The dogs 
can travel long distances without food and with 
a great capacity for endurance. The stories of 
Jack London, The Call of the Wild and White 
Fang, give a vivid picture of the lives of these 
animals. In the Arctic lands of northern 
Russia the Samoyed dogs are used for transport. 

The Larrs (q.v. Vol. I) and northern Siberian 
peoples use reindeer to draw their sledges, and 
for many other purposes; and reindeer have 
been successfully introduced into parts of 
northern America. They can keep up a pace of 
10 miles an hour for long distances, and can 
pull a sledge loaded up to 200 lb. in weight. 
'The driver guides them by cords attached to 
their antlers (see Snow AND Ice TRAVEL). 

6. Hor, Wet Lanns. Different kinds of oxen 
are used in many countries as draught animals. 
Oxen, in fact, have been until comparatively 
recent times the main draught animals in 
Europe, and are still so in some Mediterranean 
countries. In India and south-eastern Asia the 
slow-moving bullock pulls wooden carts and 
is used for all farm work. In particular the 
Asiatic BurraLo (q.v. Vol. II), with its long 
horns curved back over its shoulder and the 
characteristic low carriage of its head, is suitable 
in wet, marshy ground. The bullock has played 
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an important part in some of the great migratory 
treks of history. When the Boers left Cape 
Colony and trekked to Transvaal, Natal, and the 
Orange Free State in the 1830's, they carried 
their families and goods in ox-wagons; when 
the American pioneers set out along the Oregon 
Trail later in the roth century, their covered 
wagons were pulled at a rate of 2 miles an hour 
by teams of oxen (see AMERICAN TRAILS). 

Another important transport animal in hot, 
wet countries is the ErrPHaNT (q.v. Vol. IL), 
a very powerful animal, both patient and in- 
telligent. Elephants were used in the ancient 
civilizations of the East for hunting and for 
battle. In warfare they were often taken far 
afield. When Hannar (q.v. Vol. V) led the 
soldiers of Carthage over the Alps to attack 
Rome, he brought trained African elephants. 
Later, when the Romans invaded Britain in 
A.D. 43, they brought elephants which crossed 
the Thames and advanced into Essex. African 
elephants are now no longer domesticated; but 
the Indian elephant is used for agriculture and 
forestry in India and the countries of south-east 
Asia. It is invaluable in dragging the heavy 
logs of wood from the Trax forests (q.v. Vol. VI) 
to the saw-mills. It also plays an important 
part in Bic Game Huntine (q.v. Vol. IX). It 
is driven by a mahout, or native driver, who sits 
on its head and directs it with a spiked stick. 
Elephants, richly draped, have always taken 
part in the ceremonial processions of Indian 
princes. 

4. OTHER Beasts or BURDEN. Attempts at 
various times have been made to tame and 


BEASTS OF BURDEN 


AN INDIAN OX-CART 


train other animals. Ostriches and even giraffes 
have been made to pull carriages. At one time 
the Boers in South Africa used to catch young 
ZEBRAS (q.v. Vol. II), train them, and export 
them as draught animals to Mauritius, At the 
beginning of this century a pair of zebras was 
trained and brought back to London, where 
they used to be driven regularly in Hyde Park. 
Big dogs of various breeds have also been 
trained to pull carts with milk and vegetables 
over the cobbled streets of Holland and Belgium, 
or to carry packs over the mountains of Tibet. 
See also Horse TRANSPORT, 


BELLS, see SIGNALS AND SIGNALLING. 


BIBLIOTHEQUE NATIONALE. The French 
National Library in Paris had its origin in the 
library of King John of France, who was cap- 
tured by the Black Prince and imprisoned in 
London in the 14th century. His collection 
dwindled; but later French kings began to 
amass a new library, using the usual methods 
of the Middle Ages—plunder and gifts. In 1 534 
Francis I began another library at Fontaine- 
bleau Castle, outside Paris, and later this was 
brought to Paris. In the long reign of Louis XIV, 
when France was very prosperous, the library 
grew to more than 70,000 volumes, and part 
of the present building in the Rue Richelieu 
was erected. A full alphabetical catalogue was 
compiled. The name Bibliothéque Nationale 


(National Library) firs: came 
to be used during the *rench 
Revolution; the library was en- 
riched by books belon ng to 
noblemen who had ru: away 
or been guillotined, a thers 
taken from conver and 
monasteries which ha: been 
suppressed. Later the E.:; peror 
Napoleonincreased the ern- 
ment grant to the Library, and 
added treasures taken from 
conquered countries. st ot 
these, however, had t re- 
turned later to their htful 
owners when Napoleon ': armies 

were beaten. 
Much of the present build- 
GRE ing is modern, though part of 
it was built in the 17th century. 
A large part of it is mde of 
iron, and is fireproof. No one may en - the 
Students’ Reading Room without a pas:—visi- 
tors may only look through the glass doors, where 
they may see the iron pillars and wall-paintings, 
and the 10,000 books of reference kept there. 
Besides its 3,600,000 books, the Biblio: :éque 
Nationale has many other treasures, inc’ ding 
works by Rembrandt, Dürer, and othe tists, 
the throne on which the Kings of France were 


crowned, and the chessmen which belon-<d to 
the Emperor Charlemagne, who died in 814. 
There are also autographs of many famous 
people, Mary Queen of Scots among them. 


See also LIBRARIES. 


BICYCLE. Machines of many shapes and 
sizes have led up to the bicycle that we know 
to-day. The first of these was the ‘dandy-horse’ 
or 'hobby-horse', introduced into England in 


FIG. I. A HOBBY-HORSE 
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1818. Its inventor was Baron von Drais of 
Sauerbron on the Rhine. It had no pedals, but 
had to be pushed by the feet on the ground (se 
Fig. 1). John Keats, the poet, wrote of it to a 
friend: *It is a wheel carriage to ride cock-horse 
upon, sitting astride and pushing it along with 
the toes, a rudder wheel in hand . . . they will 
go seven miles an hour.’ 

The first improvement on this was the inven- 
tion of pedals in 1839 by Kirkpatrick Macmillan, 
a Scottish blacksmith. He is credited with being 
the first to use a lever arrangement to drive the 
rear wheel, so that it was not necessary to push 
the feet on the ground (see Fig. 2). By 1865 a 
machine was introduced in France in which 
pedals were attached to the front wheel, and 
these caused it to go round as they were pushed 
round themselves, The first machines to em- 
body this principle were called velocipedes 
(swift feet), or boneshakers as they were called 
in England. They were extremely heavy, 


FIG. 2. KIRKPATRICK MACMILLAN'S BICYCLE 


cumbersome, and uncomfortable, since they had 
iron tyres and poor springs or none at all. 
When going downhill the rider had to take his 
feet off the pedals, which whizzed round at a 
great speed. 

The front wheel of the bicycle gradually grew 
in size until it became 50 to 60 inches in dia- 
meter; the rear wheel was only 14 to 18 inches 
in diameter (see Fig. 3). This explains the name 
‘penny-farthing’ which was given to this bicycle, 
otherwise called the ‘ordinary’. Since one 
revolution of the pedals caused one revolution 
of the wheel, the larger the wheel, the longer 
the distance covered with each push. The solid 
steel which had to be used for the frames, how- 
ever, made them very heavy; and so experi- 
ments were made in building the frame of 
bamboo instead of steel. Soon, however, 
tubular steel frames were introduced, and these 
combined lightness with strength. By 1868 the 


FIG. 3. A PENNY-FARTHING 


word ‘bicycle’ had come into general use, from 
the Latin bis ‘twice’, and the Greek kuklos 
‘wheel’, 

The penny-farthing bicycles were used a good 
deal for racing and they attained some very good 
speeds (see Cycre Racine, Vol. IX). About 
1870 wheels with steel instead of wooden spokes 
and solid rubber tyres were introduced, and 
some years later springs were added. Though 
this made the machines more comfortable, the 
rider still had to be something of an athlete, 
for the height of the saddle made falls rather 
dangerous. Tricycles were safer and could be 
ridden by ladies, but they were very slow. 

The great change came in 1885 when J. K. 
Starley of Coventry invented the Rover (see 
Fig. 4), the first modern or, as it was then called, 
'safety' bicycle. His machine had smaller wheels 
of nearly the same size; the pedals were set in 
the bottom of the metal frame between the 
wheels, and drove a toothed gear-wheel which 


FIG. 4. THE FIRST 'SAFETY' BICYCLE 
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was connected by a chain with the hub of the 
rear wheel. 

The last improvement of fundamental im- 
portance was the introduction of pneumatic, or 
air-filled, tyres. In 1888 J. B. Dunlop, a Scottish 
veterinary surgeon practising in Belfast, made a 
pair of these for his son's tricycle, and they were 
soon in wide use, for they enormously improved 
both the speed and the comfort of cycling. The 
Dunlop Company which was started in 1889, 
quickly made a huge profit. It was only at this 
time that women began to cycle; but since 
the ladies’ bicycle had not then been introduced, 
women wore ‘bloomers’ for bicycling—an outfit 
not unlike men's ‘plus fours’. In the 18g0’s, 
however, the ladies’ bicycle came in, and 
bicycling became very fashionable. In London 
the young people of fashionable society used to 
ride their bicycles in the park when their elders 
went out in their carriages. Until the introduc- 
tion of motor-cars, bicycling was a very pleasant 
way of getting about. 

Among later improvements was the ball- 
bearing, which eased the motion of the bicycle 
and reduced wear. The free-wheel enabled the 
rider to keep his feet on the pedals going down- 
hill and so lessened the danger of falling off. 
Three-speed gears made going uphill easier. 


THE DRESS FOR BICYCLING: ‘A RATIONAL COSTUME” 
From The Girl's Own Paper, 1895 
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In the last 60 years bicycling has s 
over the world, wherever there are ro 
a good surface. Bicycles are most used i: 
Germany, Belgium, Holland, and Grea 


where there is much level country. some 
parts of the Continent, especially in \land, 
special bicycling paths are made, quitt wate 
from the high roads. About 30 million cycles 
are probably now in use in the world. 

See also Roaps; Roaps, BRITISH; WHEEL. 

See also Vol. IX: Cycuinc; Cycre Racine, 
BLIMP, see AIRSHIP. 
BLIND ALPHABET, sce BRAILLE. 
BLOCK SIGNALLING, see SiGNALLINc, RAIL- 
WAY. 
BLUE TRAIN. This train, named fic the 
colour of its cars, was originally the . :lais- 
Mediterranean express, which carried | \ssen- 
gers to and from the sea-side towns of the nench 
Riviera. More recently, however, th- main 
Blue Train has worked between Paris an Men- 
tone, a town on the coast near thc ntier 
between France and Italy, though slee; Cars 
run through from Calais to Mentone w` ‘out a 
change. These go to Paris and are worked ound 
the city by the Ceinture (‘belt’ or ‘circle Rail- 
way from the Northern Region line to join the 
rest of the train on the South-Eastern |‘ cgion 
line. Before the Second World War the Blue 


Train was made up of first and second class 
sleeping-cars only, but now it contains ordinary 
coaches as well. 

See also Rattway Coacues, Section 4. 


B.O.A.C., see CIVIL AVIATION. 
BOAT TRAIN, see TRAINS, SPECIAL Uszs. 


BODLEIAN LIBRARY. This, the library of 
the University of Oxford, is one of the largest 
libraries in England, coming after the BRITISH 
Museum LisRARY (q.v.). It was established by 
Sir Thomas Bodley (1545-1613). The first Uni- 
versity Library had been founded in the r4th 
century by Bishop Cobham (d. 1327), and was 
housed in a room adjoining the University 
Church. When Humphrey, Duke of Gloucester, 
the youngest son of King Henry IV, gave great 
gilts of manuscripts and money, a new Library 


iom was built by the University. But after 
bout roo years the Library was dismantled, 
nd all the manuscripts except four disappeared, 
nd the room was left empty for nearly 50 years. 
In 1598 Sir Thomas Bodley, on his retirement 
rom Queen Elizabeth's court, undertook to 
tart the University Library again. He furnished 
the empty room with bookshelves and benches, 
ind collected about 2,000 books. In 1602 the 
Bodleian Library, as it came to be called, was 
opened. 

Bodley continued to give books to the 
Library, and persuaded many famous people to 
follow his example. After his death the collec- 
tions were enriched by other benefactors. Among 
them were Archbishop Laud, who was for a 
time Chancellor of the University of Oxford, and 
Lord Fairfax, Cromwell's commander-in-chicf 
during the Civil War. In 1610 Bodley had ar- 
ranged with the Stationers’ Company that a 
copy of every book published by its members 
should be given free to the Library. This 
arrangement proved to be the forerunner of 
various ‘Copyright Acts’ by which the Bodleian, 
and certain other libraries, may each receive a 
free copy of every work published in Britain (see 
CorvniGHT). To-day many thousands of copy- 
right books are received each year, and several 
persons are kept continuously employed cata- 
loguing them (see CATALOGUING AND INDEXING). 
There are now over 1} million books in the 
library, including more than 40,000 manuscript 
volumes. 

The rapid increase in the Library’s contents 
made it necessary for a new wing to be added 
during Bodley’s life, and other additions were 
made in the years following his death, largely 
with money bequeathed by him for the purpose. 
During the following centuries the Library con- 
tinued to expand and occupied space in sur- 
rounding university buildings, until a special 
new building had to be provided. This was 
designed by Sir Giles Gilbert Scott, who also 
designed the new Camprmce UNIVERSITY 
LIBRARY (q.v.), and was opened in 1946. It had 
to be built a short distance away from the old 
Bodleian; but the two are connected by an 
underground tunnel. Books are carried from 
one building to the other by means of a mechani- 
cal conveyor. 

Of the other parts of the Bodleian, the best- 
known is the Radcliffe Camera, opened in 1749. 
This was built as a library quite separate from 
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J.R.H. Weaver 
THE BODLEIAN LIBRARY, OXFORD 
Part of the 15th-century room called Duke Humphrey's 
Library 


the University’s library, under the will of Dr. 
John Radcliffe (1650-1714), a famous London 
doctor who attended Queen Mary, wife of 
William III, and later Queen Anne. Since 1861, 
however, it has been used to provide extra space 
for the Bodleian. All the medical and scientific 
books are now kept in the Radcliffe Science 
Library near the University laboratories; books 
about the British Empire and the United States 
are in a part of Rhodes House, the Oxford head- 
quarters of Rhodes Scholars; and, finally, books 
about India and Pakistan are in the Indian 
Institute, the centre of Indian studies in Oxford. 

All members of the University are allowed 
to read in the library, and other people doing 
important research may be given special per- 
mission. Scholars come from all over the world 
to consult precious books and manuscripts, of 
some of which there is no other copy in exis- 
tence, Every person who uses the library must 
first promise, among other things, ‘not to kindle 
therein any fire or flame’, a precaution instituted 
by Bodley himself. 


See also LIBRARIES. 
See also Vol. X: OXFORD UNIVERSITY. 
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BOOK. A modern book is the result of careful 
industrial planning, quite apart from whatever 
ideas may pass through the mind of the author. 
An idea for the subject of a new book may have 
occurred first to the author or to a publisher. 
The idea seldom comes as an author's sudden 
inspiration; it is often the outcome of long 
thinking and indecision. Few authors can afford 
to live solely by writing books, so an author 
often has to give up his spare time for thinking 
out a book and writing it. 

Unless an author is prepared himself to pay 
the cost of printing, binding, and distributing 
a book—which will generally run into several 
hundred pounds—his book will not be printed 
unless some publisher agrees to risk that moncy. 
To do this a publisher must estimate that 
enough people will buy copies of the book to 
pay for all the costs, including a share of the 
cost of running the publishing business, and still 
leave an adequate reward for both himself and 
the author. 

Usually a book first reaches the publisher in 
the form of a finished manuscript—type- 
written, so that a carbon copy can be taken, 
and also for easy reading—and he is invited to 
make an offer to publish it. It may have been 
submitted directly by the author, or have come 
through a literary agent, who has assessed its 
literary qualities, and sent it to the publisher 
he thinks most likely to be interested. Literary 
agents exist not only to find and negotiate with 
a publisher on the author's behalf, but also to 
exploit fully the author's other rights in his 
work, such as broadcast versions, film rights, 
translations, and so on—work for which some 
publishers have few facilities. In payment for 
his services the agent receives a percentage of 
the author's earnings. 

A good publisher should know the changing 
demands of the book world, and the openings 
for new books on current affairs. "That is why 
he himself sometimes suggests a new book to the 
author he considers best qualified to write it. 
After discussions, and often after the publisher 
has approved the outline of a book or read some 
chapters, he contracts to publish the finished 
book, and may perhaps pay the author an ad- 
vance on his expected earnings. Such a book 
is said to be commissioned by the publisher. 
Occasionally the author commissions a pub- 
lisher to handle his book, paying the manu- 
facturing costs himself, and giving the publisher 


a percentage of the proceeds as a reward ‘or the 
use of his organization. In this case : ok 
is published ‘on commission’. 

The publisher forms his own judgerm::t on 
the merits of the many manuscripts he : ves; 
in this task he is assisted by the advic: TO- 
fessional experts called ‘publishers’ rs’. 
These experts often specialize in one s: ject; 
thus one ‘reader’ will advise on histor. and 
another on fiction. The publisher must decide 
not only whether a book is good, and does not 
resemble some other book which would com- 
pete with it; he must also judge whether it will 
repay the cost of publication, yield a reward for 
the author, or require careful editing a: the 
publisher's expense. As a book that costs a great 
deal to produce may have to be sold a: such 
a high price that few people will buy it. the 
publisher may call for a detailed estimate of 
production and marketing costs, before he 


makes the author an offer. 

The basis of most publishers’ agree:ents 
nowadays is the payment to the autho: of a 
royalty, that is, a percentage of the published 
price on every copy sold. Usually provision is 
made for the royalty to increase after a certain 
number of copies have been sold; that is because, 
once the heavy cost of setting up type has been 
met, the reprinting of further copies is xot in 
itself very expensive. Thus, if the book is ve 
successful, the author profits accordingly; whi 
if it is a failure, the publisher's loss is s: 
than if he had paid the highest royalty on all 
copies. A typical arrangement in the case of 
a novel, which may be expected to sell quickly 
but for only a short period, would be a royalty 
of 10% on the first 3,000, 15% on the next 
5,000, and 20% afterwards. If 5,000 copies were 
sold in all, the author would then make as much 
on the last 2,000 as on the first 3,000. A 10% 
royalty means that, for every copy sold in a 
bookshop, an author will receive, for instance, 
15. On a tos. book, and gd. on a 75. 6d. book. 
At agreed intervals the publisher renders ac- 
counts and pays royalties due, although, as we 
have seen, the publisher may also have paid a 
lump sum in advance, as part of the expected 
royalties, so that the author might have some 
immediate return for his work. 

The rest of the agreement mainly lays down 
the conditions on which the publisher may sell 
the author's work as a book. Although the 
CopyricuT (q.v.) remains the author's pro- 
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Written in France, 1423-1430. The illumination shows St. Mark writing his Gospel with scenes from 
his life in the margins. 
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SIXTEEN PAGES OF TYPE LOCKED UP IN A CIIASE READY FOR PRINTING 


he sheet is printed on one side, then turned over and printed on the other. When cut down the centre, each 
half-sheet gives a complete 16-page section 


erty, he normally grants the publisher an 
exclusive licence to publish the book; the pub- 
lisher may also be granted some control over 
ther rights (such as films and translations) 
vhich may arise from the publication of the 
book. Usually the publisher asks for an option 
on the next book or two, so that he can look 
forward eventually to publishing the author's 
entire works, and so that he may be repaid for 
his confidence in a new author. 

Once the agreement is signed, then, providing 
the author has finished writing the book, the 
work of production can begin. The publisher 
must first decide what size the book is to be; he 
rarely departs from the standard sizes (see Book 
Sizrs). A suitable type is then chosen; there are 
many different designs to choose from, wide and 
narrow, delicate or heavy looking. Then the 
length of line, number of lines to the page, 
arrangement of chapter openings, and headlines 
are decided upon. The printer then prepares 
specimen pages from a part of the manuscript so 
that appearance and legibility can be judged. 


2nd FOLD 


FIG. I. THE POSITION OF THE PRINTED 
PAGES ON THE SHEET 
The type pages in the above photograph 
appear in the reverse order on the printed 
sheet 


FIG. 2. THE FOLDED SECTION 1 
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These pages are also used as a check in 'casting- 
off" or estimating the number of pages the book 
will make in the style chosen. When this is 
approved, the printer can begin to set up the 
type. Most typesetting for bookwork is now 
done by machines such as the monotype or lino- 
type (see Printinc, Vol. VII) from which the 
completed lines are taken, not in pages but in 
long columns of about 18 inches. A proof, called 
a 'galley proof", from the name of the long metal 
tray which holds the type, is taken, examined by 
the printer’s readers (not to be confused with 
the publisher's readers who are mentioned 
above), and mistakes in the typesetting are cor- 
rected. Proofs may be sent out to the author in 
this form, or the printer may proceed at once to 
make up the type into pages, putting the head- 
lines, page numbers, footnotes, and any text- 
illustration blocks into their proper place. The 
proofs then go out as page proofs. 

A bound book is not an assembly of separate 
leaves but of folded sections which normally 
consist of 8, 16, or 32 pages. When, therefore, 
the page proofs are returned by the author, the 
type is first corrected and then arranged and 
fastened in large metal frames (chases) so that, 
when an impression is taken from the ‘forme’, as 
it is now called, the printed sheet can be folded 
into sections with the pages appearing in their 
correct sequence (se Figs. 1 and 2). A final 
‘imposed’ proof is usually sent to the author at 
this stage. When the proof is returned, final 
corrections are made, and the forme is then 
ready for printing off, or ‘machining’. When 
printed, the sheets are sent to the bindery, where 
they are folded, gathered into the right order 
(collated), sewn, glued together, and inserted 
into the binding case, which will already have 
had the title and other lettering impressed upon 
it with gold leaf, silver foil, or printer's ink. A 
jacket, intended less to protect the book than to 
advertise its contents, is wrapped round the case, 
and the book is ready for the booksellers. 

While these processes are in progress the 
publisher is making his plans to market the 
finished book. He has prepared announcements 
and prospectuses and sent them to bookshops and 
libraries, and his representatives travel widely, 
both at home and abroad, taking advance 
orders. From these advance orders, called the 
'subscription', the publisher gauges the demand 
and decides whether to bind all the sheets at 
once or to keep some flat for easy storage until 
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they are needed. When sufficient boun.: copies 
are ready, he can confirm the date had 
chosen for publication. Invoices are m le out 
for the orders received, and copies o: d for 
bookshops are packed and dispatched hem. 
The remaining copies he stores in his w: nouse, 
supplying day-by-day orders from th ck. 

'The publisher does not normall; any 
copies direct to the public but only jook- 
sellers, wholesalers, and public lib: s, to 
whom he allows varying rates of disc int off 
the published price. Nevertheless, it i who 
spends the largest share of time and cy in 
trying to interest readers in the book pub- 
lishes and to persuade them to buy co from 
the bookshops. About a fortnight before |...lica- 
tion, he sends copies to the literary ‘ors of 
newspapers so that reviews can be wri’) n and 
published when the book appears. Tl- pub- 
lisher also prepares advertisements anc inserts 
them in newspapers to announce pu)’ ‘ation; 
this item is a most expensive one. He dis ?butes 
prospectuses and supplies booksellers wit splay 
material. And so, at last, the author ma sce his 
book in the shop windows. But not al ys: far 
more books are published than can be di -layed 
at once in any bookshop. 

See also ILLUSTRATION. 
BOOKBINDING, sce Book; Books, TORY 
or. See also Booxsinpine, Vol. VII. 
BOOKS, HISTORY OF. The earlies: siories, 
stirring tales of national heroes (see EPIC, 


Vol. XII), were not written down but were sung 
or spoken and passed orally from generation 
to generation. The earliest written records, 
on stone, metal, clay, wax, cloth, or leaves, are 
described in WRITING, Hisrory or, and WRITING 
INsrRUMENTS (qq.v.). The book in its proper 
sense can be said to begin with the handwritten 
roll. This was manuscript (from two Latin 
words meaning ‘hand’ and ‘written’). It was 
in the form of a volumen, from which we get our 
word ‘volume’, based on the Latin word for 
rolling or turning, which occurs also in ‘revolve’. 
The roll was made from-papyrus, the pith of a 
reed which grew on the river Nile, the papyrus 
sheets being joined end to end (see Paper). In 
the Egyptian city of Alexandria there was a 
large and famous library of these rolls (see 
LIBRARIES), collected by the Pharaohs or rulers. 
In the 2nd century B.c. rulers of the Ptolemy 
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A TEACHER AND SCHOLARS READING FROM ROLLS 
Roman relief in Treves Muscum 


dynasty refused to allow the export of papyrus 
to the cities of Asia Minor. The people of one 
city, Pergamum, therefore, resorted to the skins 
of animals, which they split, scraped, and pre- 
pared as a writing material; it was known ever 
after by the name of Pergamum, of which 
‘parchment’ is a medieval English version. The 
finest quality of parchment was made from the 
skins of lambs, kids, and calves and was known 
as vellum. Parchment was much stronger than 
papyrus and could be folded into sheets, and 
about the 4th century A.D. this form of writing 
material was used for the Codex, a manuscript 
volume which replaced the roll, and in which 
the sheets could be sewn together at the side 
to make pages, as in a modern book. In this 
way the Brnr (q.v. Vol. I), the law-books of the 
Romans, the Greek and Roman classics, and 
the writings of early Christian authors which we 
read to-day were handed down. Lastly, the 
secret of making paper found its way from 
China through the Arabs to Europe. By the 
14th century Italy was the centre of supply, 
and France, Germany, and Flanders were soon 
making their own paper. j 

During the Dark Ages, when the Roman 
Empire in the West fell to pieces through the 
attacks of barbarian invaders, much of the 
copying of manuscripts and making of books 
was carried on in religious communities. In 
monasteries books were made by Monks (q.v. 
Vol. I) in a special writing-room, the scriptorium. 
This was often built in the form of a series of 
separate little partitions or studies. Manuscripts 
made for rich or noble patrons were often 
elaborately decorated or ‘illuminated’ with 
colours and gold-leaf. Some of the pages glowed 


with initials, miniatures, and scrolls, designed 
by artists of great skill, which place them among 
the world’s great works of art (see Colour Plate 
opposite, p. 48). Often they were finished in 
wonderful bindings of thick wooden boards, 
sometimes set with jewels or covered with 
stamped leather. The wood used for the boards 
was usually beech; the Old English word for this 
is related to our word ‘book’, But so long as 
books were made of parchment and handwritten, 
they were rare and costly; and so long as the 
medieval church was the only centre of culture, 
there was little spur to wider reading. 
Gradually, with the spread of learning and 
the growth of universities, more books came 
into use, by loan or sale. From the middle of 
the 14th century the universities permitted and 
controlled a new form of trade in books through 
stationers—so called because they operated in 
shops which were stationary or immovable, as 
distinct from the wandering pedlars who often 
sold prohibited books in secret—books which 
had been prohibited for either religious or 
political reasons. In 1403 a guild of makers and 
sellers of books was founded, which later, in 
1557, was incorporated as the Stationers’ Com- 
pany, one of the ancient Crry COMPANIES (q.v. 
Vol. VII) which still exist in London to-day. 
With the slow change from the Middle Ages 
to the modern world, and the growth of art, 
lettere, and scientific thought, all was ready for 
the discovery of Printine (q.v.). Its effect on 
civilization was to be beyond calculation. When 
Johann Gutenberg, of Mainz in Germany, in- 
vented printing by movable metal type about 
1445, paper was already being manufactured, 
as we have seen. Although few people had been 
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taught to read, books became in great demand. 
By the end of the century, some 9 million printed 
books are believed to have been in use. Up till 
then, it has been recorded, ‘a few score thousand 
manuscripts had contained the inherited wisdom 
and poctry of the world’. The earliest specimens 
of printing are fragments of a German poem, a 
Latin school grammar, and an astronomical 
calendar. The first complete printed book to 
have survived is the Bible in Latin, printed in 
Germany, which appeared not later than 1456. 
It was not until 1476 that William Caxton, a 
cloth merchant, having studied printing on the 
Continent, set up a press in Westminster. 
Books printed before 1500, when printing was 
still in its infancy, are known as incunabula, from 
the Latin word for an infant's cradle. They 
were at first made deliberately to resemble the 
handwriting of scribes; woodcuts which could 
be printed with the type were used instead of 
the hand-drawn coloured miniatures and initials. 
Indeed, collectors of fine books regarded the 
early printed books as inferior things. A writer 
of that day, describing the famous library of the 
Duke of Urbino, tells us: ‘The collection con- 
tains no single printed book; the Duke would be 
ashamed to have a printed book in his library.’ 

Yet there was a large general demand for 
printed books. In England, where all paper had 
still to be imported, two-thirds of the printers 
were foreigners, and there was a big market for 
foreign books. In the 16th century religious 
works and text-books were needed for the in- 
creasing public schools and town grammar 
schools. After the Reformation, when England 
became Protestant, there was a steady demand 
for the Bible and other works in English. In 
1526 the first New Testament in English ap- 
peared, translated by William Tyndale. Soon 
every church was ordered to have a copy of the 
English Bible; but, as books were so precious, 
the Bible was often chained to the desk—as, 
indeed, were whole libraries of books. In early 
Tudor England, however, with its religious dis- 
turbances and economic troubles, the progress 
of the book was checked; it was in Italy and 
France that books were so great a factor in the 
RENAISSANCE (q.v. Vol. I, Section 2), with its 
revival of learning, its pageantry, and love of the 
arts. Besides the ancient classics, some of whose 
authors were being newly discovered, there were 
books on medicine, astronomy, mathematics, 
architecture, and painting. No longer were the 
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ian Library 
PAGE FROM THE FIRST PRINTED BIBI 


This Latin Bible, known as the 42-line Bible s printed 
in Mainz in 1455 by Fust and Schoeffer, partners of Guten- 
berg. The initials are hand-painted and the type is 


‘black-letter’ 


old manuscripts copied. The angular gothic 
‘black-letter’ of the scribes, copied by the early 
printers, gave way to our present roman and 
italic types, which are based on the Hanp- 
WRITING (q.v.) of the ‘Roman’ manuscripts of 
antiquity. More books were made in pages of 
smaller size by folding each sheet of paper more 
often. Books are still described as folios when the 
sheet is only folded once (two leaves, four pages), 
quarto (four leaves, eight pages), octavo (cight 
leaves, sixteen pages), and so on (se Book 
Sizzs). Each folded sheet is called a ‘quire’ or 
section. So that the binder might arrange 
the quires in the correct order when he sewed 
them together, the printer usually put a letter 
or figure at the foot of the front page of each; 
thus, with the quarto size, A or 1 would appear 
on page one, B or 2 on page nine, and so on. 
From now onward, the general but gradual 
tendency was for books to be printed in larger 
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numbers, at a smaller cost, and to cover an ever- 
widening range of subjects. Each country had 
its ups and downs. England, for example, en- 
joyed a golden age in the time of Elizabeth and 
Shakespeare. Poetry, plays, music, and popular 
ballads greatly increased in circulation. With 
the 17th century came the beginning of the 
outlook of the modern world. But in spite of 
the rapid development of scientific thought 
there were still severe restrictions on books. 
Printing was allowed only in London, Oxford, 
and Cambridge (see PRINTING, HisTORY OF); it 
was not until 1696 that anyone was free to print 
anywhere, Until the double disaster of the 
Plague and Fire of London in 1665 and 1666 
scattered them, booksellers had been centred 
round St. Paul’s Churchyard, as a few still are 
to-day. The Great Fire destroyed thousands of 
books there nearly 300 years before the Nazi 
bombers destroyed over a million books in one 
night in exactly the same spot. 

In the 18th century books greatly improved 
in appearance. Craftsmanship was better; 
smoother paper allowed refinements in printing 
type; finer leather made for more gorgeous 
bindings. This was the age of great country 
houses, such as Holkham and Chatsworth, 
whose owners wanted tn their newly formed 
libraries the same excellence as in their china, 
silver, furniture, and portraits. 

Hitherto books had been issued in paper 
covers, and every buyer had to order a book- 
binder to make a special cover for each book, 
much as men order a suit from a tailor to-day. 
Paper-covered boards were now brought in. 
The numbers of readers were increasing, and 
they were provided for by the increased writing 


of Novets (q.v. Vol. XII) and the setting up of | 


circulating libraries. People began to write 
special books for children; in 1744 John New- 
bery opened a bookshop in St. Paul’s Church- 
yard in which he stocked every sort of book for 
children, whether for amusement or instruction. 

Changes in social habits completely changed 
the world of books in the 19th century. From 
1800 to 1850 the population doubled itself; so 
did the working man's income. A different 
social order emerged ; mechanical processes grew 


with startling speed. Fast communications . 


changed daily life. The telegraph, the steam 
: boat, and the steam printing-press came into 
use. The nations discovered each other, their 
customs and their costumes, their animal and 
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plant life, their scenic beauties. These became 
the subjects of books with exquisite coloured 
illustrations, often by renowned artists. New 
means of illustration, such as aquatint and 
lithography, were devised. The wood engrav- 
ings by Thomas Bewick in his books of birds and 
beasts summed up in miniature the whole of 
English country life and were widely read 
abroad. Books were made cheaper after 1825 
by the use of cloth covers (instead of leather) for 
binding. Cheap MAGAZINES AND PERIODICALS 
(q.v.) multiplied; in 1848 W. H. Smith opened 
his bookstalls on the newly opened railways; 
cheap editions in yellow paper covers known as 
‘yellow-backs’ were sold on the bookstalls, All 
this sacrifice to quantity and cheapness caused 
a decline in quality and craftsmanship. The 
illustration of books later suffered by the influ- 
ence of photography on engravers, who lost the 
traditional vigour of their drawing. Such were 
the low standards of book production after years 
of mass manufacture by machinery, that at the 
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Bodleian Library 
PAGE FROM PLINY’S ‘NATURAL HISTORY" 


Printed in roman type on vellum in Venice in 1476. 
It was illuminated by hand and bound for the Strozzi 
family 
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THE PALLISERS AT BREAKFAST 
"That's what husbands always say when they're going te 
scold? D 
“But I am not going to scold. Tam only going to advise you,” 
“I'd sooner be scolded. Advice is to anger just what cold 
anger is to hot." 


"But my dear Glencora, surely if I find it necessary to 


‘I don't want to stop you, Plantagenct. Pray, go on. Only 
it will be so nice to have it over." 

He was now more than ever averse to the task before him. 
Husbands, when they give their wives a talking, should do it 
out of hand, uttering their words hard, sharp, and quick,— 
and should then go. There are some works that won't bear a 
preface, and this work of marital fault-finding is one of them. 
Mr. Palliser was already beginning to find out the truth of 
this. *Glencora;' he said, *F wish you to be serious with me." 

“Lam very serious, she replied, as she settled herself in her 
chair with an air of mockery, while her eyes and mouth were 
bright and eloquent with a spirit which her husband did not 
Jove to see. Poor girl! There was seriousness enough in store 
Kor her before she would be able to leave the room, 

185 


PAGE FROM TROLLOPE'S NOVEL ‘CAN YOU FORGIVE HER? 


Published in 1948 by the Oxford University Press (first 
published 1864) 


end of the century a group of artist-craftsmen 
headed by William Morris called for a return 
to good workmanship and materials. Private 
printing-presses were set up by reformers, who 
published books too expensive to be of much 
practical value, but which had a sound artistic 
influence on commercial publishers. In our own 
time we have seen how machine production 
can produce books of the greatest good taste. 
Quality and style in book-production are com- 
bined with an ever-growing output of literature. 


ee publishers in 1949 issued 17,000 different 
titles, 


BOOK SIZES. Books are printed in sheets 
with several pages on each sheet, and their size 
depends on the size of the sheet of paper used 
and the number of times it is folded. Sheets of 
paper for printing are cut from the reel of 
paper according to one of the standard sizes, 
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such as foolscap, crown, demy (p nounced 
*demeye?), or royal, either in the sing!» ize or in 
one of the multiples of that size. These -heets are 
called ‘broadsides’. After printing, t broad- 
sides are folded down the middle of th» ‘ong side 
to form sheets for binding. By foldi: once, a 
folio sheet of four pages is produced; folding 
this sheet again in the same way, ^ quarto 
(abbreviated 4to) sheet of eight pc is pro- 
duced; by folding it a third time octavo 
(abbreviated 8vo) sheet of sixteen pa; is pro- 
duced; and so on. Each sheet can th: fore be 
described by the size of the paper origi: .|ly used 
and by the number of folds made, f ample, 
a foolscap folio, a demy quarto, a crow» octavo. 
Here is a list of the names and c nsions, 
in inches, of the principal broadside: of paper 
in single size, which are used in book produc- 
tion, with the corresponding folio, qu to, and 
octavo sizes, and the average dimen: òns of a 
bound volume, in which the sheets h. vc been 
cut all round, that is, top, side, and | tom: 
Paper size: | Broadside | Folio | q0 | & "Bound. 
Foolscap 17 X135 | 13$ X 8h 84x 62 61 | 61x48 
Crown 20 X15 I5 X10. 10 X 7$ 74 a8 x5i 
Demy 22) X17b | 178 X11] | 114x 83 | 8j 9 Xsi 
Royal | 25 X20 | 20 X121 | 123 X 10 I0 X 10 X6$ 
BOUNTY, H.M.S. ‘The burthen of is ship 
was nearly 215 tons, her length on decx go ft. 
IO in. and breadth outside to outside <“ bends 
(thick planking near water-line) 24 ft. 5 in., a 


flush deck, and a pretty figurehead of a. woman 
in a riding habit) So wrote William Bligh, 
licutenant in command of the Bounty when she 
sailed from Spithead for the South Seas on 
23 December 1787. She was provisioned for 
18 months and carried forty-six persons on 
board. The ship’s company were volunteers, 
not pressed men. ‘They were not told the object 
of the voyage until they had left Teneriffe, when 
Bligh had assembled the ship’s company and 
divided them into three watches, instead of the 
customary watch and watch, (He promoted 
Mr. Fletcher Christian and put him in charge 
of the third watch.) But with two gardeners on 
board and the Great Cabin fitted up to carry 
629 flower-pots, and the care with which the 
ship had been fitted out and provisioned, every- 
one on board must have realized that this was 
no ordinary voyage. Bligh had been for 4 years 
Master of the Resolution under Captain Cook 
(q.v. Vol. V). His mission now was to collect 


THE 'BOUNTY' MUTINEERS CAST ADRIFT CAPTAIN BLIGH 
Engraving 


bread-fruit trees from the Society Islands in the 
Pacific and carry them to certain West Indian 
islands, where it was hoped that bread-fruit 
could be introduced as an article of food. 

On 26 October 1788 the Bounty anchored at 
Tahiti, and was well received by the islanders 
and their chiefs who inquired affectionately after 
Captain Cook. 'The ship remained at Tahiti 
for 23 weeks, and 1,015 bread-fruit plants were 
collected, as well as specimens of other fruits. 
Bligh set sail from Tahiti on 3 March 1789 and 
visited certain other islands. On the morning 
of 28 April Christian assumed command, and 
ordered Bligh and eighteen others to be cast 
adrift in the 23-foot launch, the open boat 
carried on deck in the Bounty. Twenty-three 
persons, including, Bligh tells us, the most able 
men of the ship’s company, remained in the 
Bounty, some against their will. Bligh showed 
magnificent seamanship, and by carefully 
husbanding his resources, successfully navigated 
the launch 3,618 miles to the Dutch settlement 
of Timor, from where he took ship to England. 
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National Maritime Museum 


AND EIGHTEEN OF THE SHIP'S COMPANY ON 28 APRIL 1789 


by R. Dodd 

The mutineers returned in the Bounty to 
Tahiti, where they split into two parties; sixteen 
were disembarked, and Christian and eight 
other Englishmen, together with twenty-seven 
natives (who were always ready to sail in English 
ships), men, women, and children, sailed away 
in the Bounty, no-one knew where. The frigate 
Pandora xecovered the mutineers from Tahiti 2 
years later, and ten were court-martialled, three 
being executed. 

'The cause of this famous mutiny has never 
been satisfactorily explained. Bligh was a good 
officer, not the heartless flogging tyrant he has 
been represented. One thing is certain: the 
mutiny was not long premeditated and took the 
ship's officers, including Bligh, entirely by sur- 
prise. Indeed, only Bligh appears to have put 
up any resistance. Christian, the acknowledged 
ringleader, had been a favourite of Bligh's. 

The fate of the Bounty and the remaining 
mutineers was discovered by chance 20 years 
later. An American whaleship, calling at the 
previously uninhabited Pitcairn Island (1,200 
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miles from Tahiti) in 1808, found there the of transport aeroplane design, v. recom- 
remains of the Bounty sunk in a bay, and a  mended in 1943. 
certain John Adams presiding in the fashion of Building began in 1945 at the B Aero- 
a patriarch of old over a small community. plane Company's works at Filton, sristol. 
John Adams, alias Alexander Smith, A.B., was Owing to the size of this aircraft it w essary 
the last survivor of Christian’s party. When to build a very large assembly h or the 
British men-of-war visited Pitcairn Island in  taxi-ing and flight trials of the com | aero- 
1814, he was left in peace, despite the Royal plane, a concrete runway nearly 3 yards 
Navy’s justifiable horror of mutiny. Bloody long and capable of heavy loads wa down. 
fighting had disposed of John Adams's white The aircraft, which was named Lord 
companions. Brabazon of Tara, chairman of the mittee 
It is often forgotten that Bligh commanded which recommended the building c is and 
a second and successful expedition sent to collect other aircraft, made its first flight in mber 
bread-fruit plants for transportation to the West 1949. It is a large all-metal monop/ se with 
Indies. He became Vice-Admiral of the Blue a single fin and rudder. It is power eight 
in 1814. $ normal piston-engines, each of 2, horse- 
See also Vol. X: Mutiny. power, housed in the wings, and ed in 
pairs. Each pair drives a pair of th laded 
BRABAZON I. This, the largest British trans- propellers (airscrews). 
port aeroplane, was built as a model for later The Brabazon I was built for res | and 
aircraft intended to fly non-stop from London development work; future aircraf that 
to New York, a distance of 3,200 miles. model were planned to have g: rbines 
To achieve this range in the face of the severe driving propellers. The wing span raba- 
head-winds of the North Atlantic, and to have zon I is 230 feet, its length 177 fe id its 
enough reserve fuel to be able to fly on tosome height 50 feet. The area of the win 5,917 
other airport in bad weather, the Brabazon had square feet. The craft can cruise at 25 les an 
to be built to fly 5,000 miles non-stop. A total hour at a height of 5 miles, and fly naxi- 
weight of nearly 130 tons was necessary to carry mum speed of 300 miles an hour. The nated 
100 passengers for this distance. The building range is 5,460 miles at cruising speed. 
of the Brabazon, as part of Britain's programme Sec also AEROPLANE. 


Bristol Aeroplane Co. 
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BRAILLE. This is a special ALPHABET (q.v.), 
marked by raised lumps on stiff paper, which 
blind persons can understand by the touch of 
their fingers. It was named after a blind 
Frenchman, Louis Braille (1809-52), who per- 
fected itin 1834 while teaching at a school for the 
blind in Paris. It was not, however, much used 
until 20 years later. 

Other systems, which had been known since 
the 16th century, made use of the ordinary 
shapes of letters. "These were sometimes made 
of lead or wood, or cut out of cardboard, or out- 
lined in pins stuck in cushions. One develop- 
ment on those lines was ‘embossing’—making 
indentations of ordinary letters on the back of 
a piece of paper or card, so that the letters stood 
out on the other side, a method used in France 
in the early 19th century. But one Frenchman, 
Captain Charles Barbier, worked out a code of 
dots in place of the ordinary letters. As this 
method was easy to read, Braille made it the 
basis of his method. 

Each letter in the Braille alphabet consists 
of one or more raised dots. There are six possible 
positions which a dot can occupy in any letter 
(see Fig. 1). By placing the dot or dots in various 
patterns, sixty-three different shapes can be 
devised. "This number allows twenty-six shapes 
for the twenty-six letters of the alphabet, and 
thirty-seven other signs for punctuation, figures, 
and for the commoner words or parts of words, 
such as ‘the’, ‘and’, ‘-ing’. 

The units are embossed across the page, like 
lines of print, and are big enough to be com- 
fortably felt by the trained finger-tip. The 
thirty units given here show how the Braille 
alphabet is built up. The basic six positions are 
shown here as a guide; but in Braille books only 
the thick dots would appear standing up as em- 
bossed lumps, 

The first-line letters, A to J, use only the first 
and second rows of dots. The second-line 
letters, K to T, are based on the corresponding 
first line, with one dot added; the third-liners 
are like the first, with two dots added. When a 
special sign is put in front of them, A to J stand 
also for the numbers 1 to 9 and o. Even music 
can be written in Braille. 

Blind people usually write by means of a 
machine on which the six dots, or any com- 
bination of dots, can be written. This is called 
a Braille Writer. The latest machines invented 
in Great Britain strike the paper from under- 


neath, so that the lumps appear on top, and 
can be read as they are written. 
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Blind people cán also write by means of a 
hand frame, which consists of a flat board on 
which the paper is put, and over which is fitted 
a brass ruler punched with rows of six holes. 
A pointed instrument called a ‘style’ is used for 
pushing through the holes and making dents in 
the paper. As it is the lumps and not the dents 
that can be read, the writing is punched on the 
reverse side of the paper and is done from right 
to left. Then, when the paper is turned over, 
the lumps are on top, and the letter can be read 
in the ordinary way from left to right. 

Many books and periodicals are printed in 
Braille, and the various societies which exist to 
help blind people have lending libraries of 
Braille books. Braille books are rather heavy 
and cumbersome, because of the thick, spongy 
paper used and because Braille letters are larger 
than printed ones. Long works may have to 
be spread over several volumes. An experienced 
reader can read aloud at an easy conversational 
pace. Nowadays gramophone records, or ‘talk- 
ing books’, can also be bought or borrowed by 
blind people. 

See also DEAF LANGUAGES. 

See also Vol. XI: BLINDNESS. 


BRAKES, AIRCRAFT, see AIRCRAFT ENGINES, 
Section 7. 


BRAKES, RAILWAY. Two systems of brak- 
ing are in general use on railway rolling-stock; 
each system allows the driver to apply the 
brakes throughout the entire length of a train, 
making a very quick stop possible. One system 
depends on the pressure of compressed air, and 
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the other on the suction of a partial vacuum. 
In each case the train is slowed and stopped by 
the pressure of curved 'shoes' against all the 
wheels of all the coaches of the train. These 


shoes are controlled by a pipe, called the train- 
pipe, which runs the whole length of the train; 
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forcing a piston outwards, pushes t^- brake- 
shoes (L) against the wheel of the co When 
the driver wants to start the train aga’ he frees 
the wheel by admitting compressed air ^om the 
main reservoir into the train-pipe. © action 
allows the air in the brake cylinder scape, 


FIG. I. COMPRESSED-AIR BRAKES 


A. Supply valve; B. Air pump; C. Main reservoir; D.Brake valve; E. Train pipe; F. Auxiliary reservoi 
valves; H. Brake cylinders; I. Dxiver's pressure gauge; J. Guard's brake valve; K. Emergency chains in con 


L. Brake shoes 


it is carried from coach to coach by flexible 
piping. Normally the brakes are applied by the 
engine-driver, by means of the train-pipe, but 
each braking system is so arranged that if the 
train-pipe between any of the coaches is broken 
by the coaches parting, or if a leakage occurs 
in the train-pipe, the brakes will be automati- 


Triple 

nents; 
and a spring in each cylinder forces th= piston 
back again, so drawing the shoes away irom the 
wheels. 

The same effect is achieved by vacu» brak- 
ing (Fig. 2), but by a different princi This 
time a larger piston in a cylinder is usc work 
the brake shoes. On both sides of the » ‘on an 


FIG. 2. VACUUM BRAKES 


A. Supply valve; B. Ejector through which air is exhausted from D; C. Train pipe; D. Brake cylinder; E. One-w:; 


valve; 


F. Vacuum gauge; G. Guard's brake valve; H. Compartment chains; I. Brake shoc 


cally applied. They can also be applied from 
the guard's van; while the use of the alarm 
chain or handle in a passenger compartment 
will partially apply them (see Rarrway Coacues). 

In the case of the compressed-air system (Fig. 
1), it is easy to distinguish a locomotive fitted 
with the donkey-pump or pumps (B) which 
compress the air, as the pumping makes a rhyth- 
mic noise, even when the train is at a standstill. 
The air is passed from the main reservoir (C) 
through a tap (D) and the train-pipe (E) to 
other reservoirs (F) beneath each coach. Valves 
(G) in the piping are designed so that if the 
pressure from the main reservoir is reduced by 
the driver opening the valve, or ‘tap’ of the 
train-pipe (D) the compressed air in each coach’s 
auxiliary reservoir enters a cylinder (H), and by 


effect of suction is produced by the state of 
vacuum existing in the train-pipe (C), which is 
induced by the exhaust of the locomotive. If the 
driver wishes to stop the train, he destroys this 
vacuum by opening the train-pipe to the ordi- 
nary atmosphere. An arrangement of valves (E) 
prevents this change in the train-pipe from 
affecting the upper part of each brake cylinder 
(D); therefore each piston has normal air pres- 
sure below it and a state of vacuum above it, and 
it moves sharply upward, forcing the brake-shoes 
(I) against the wheels. 'To release the brakes the 
driver causes air to be sucked from the train- 
pipe; the restoration of the vacuum beneath 
cach brake piston causes the piston to drop 
down, and so removes the pressure from the 
wheels. 


"——— 


Compressed-air brakes, such as the Westing- 
house, are in use throughout North America and 
in the great majority of European countries. In 
Great Britain, however, the use of this brake is 
confined mainly to electrified services, as it is 
much easier to compress air than to exhaust 
a vacuum by electrical means. British main 
line brakes are of the vacuum-operated type. 
Vacuum brakes are used also on most of the 
railways in India and South America. There 
is some tendency to change over from vacuum 
to compressed-air brakes; this is an outcome of 
increasing railway speeds, for in general ‘air 
brakes’ (as compressed-air brakes are usually 
called) have a more rapid retarding action than 
vacuum brakes. 

Passenger trains in all countries are equipped 
with continuous brakes; but the number of 
countries in which braking of this type is applied 
universally to goods trains is limited. Among 
them are North America, France, and Germany. 
Great Britain has been backward in this respect. 
Certain British fast goods trains are run with 
vacuum brakes throughout, and are permitted, 
when necessary, to run at speeds up to 50 or 
even 60 m.p.h. Others are marshalled with 
half a dozen or so vacuum-braked wagons next 
to the engine, to give the driver additional 
brake-power. This allows them to travel at a 
slightly higher speed than the slow coal, 
mineral, or stopping good trains, on which the 
only brakes that can be worked while the train 
is in motion are those on the engine, tender, and 
guard's van. All wagons are fitted with hand- 
brakes, but these can be operated only when the 
wagons are almost or completely stationary. 

See also Ratpways; TRAMWAYS. 


BRAKES, ROAD, see Moror-car; MOTOR 
‘TRANSPORT. 


BRAKING, PRINCIPLES OF, see Vol. VIII. 


BREAKDOWN TRAIN, Even when every 
precaution has been taken, it is still not possible 
to avoid occasional RAILWAY ACCIDENTS (q.v.). 
For this reason means must be provided for 
clearing the line as quickly as possible after an 
accident has taken place. At certain strategic 
points on each railway (usually the principal 
locomotive sheds) ‘breakdown trains’, or, as the 
Americans call them, ‘wrecking trains’, are 
stationed. 


BRIDGES 

The principal part of their equipment is a 
powerful steam-crane, so designed that, with 
the jib lowered, it can pass through the bridges 
and tunnels on the way to the scene of the 
accident. With the crane go a number of tool- 
vans, containing jacks and other appliances, as 
well as accommodation and means for serving 
meals to the breakdown crew. 

At the scene of the accident, the chief pre- 
occupation, next to that of human safety, is to 
get the line cleared at all costs. To cut the 
clearance time to a minimum, it may be neces- 
sary, on a busy main line in particular, to deal 
somewhat unceremoniously with the derailed 
and damaged stock. Whatever can be moved 
on its own wheels is taken away from the site 
immediately; other smashed vehicles may have 
to be dumped at the side of the track until it is 
possible to dispose of them without further 
interruption to traffic. The use of breakdown 
cranes is not confined solely to accidents; they 
prove most useful, in particular when new 
bridges are being erected, or other large-scale 
engineering work is in progress. 
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BRIDGES. President Roosevelt once said in a 
speech, “There can be little doubt that in many 
ways the story of bridge-building is the story of 
civilization. By it we can readily measure an 
important part of a people’s progress.’ Great 
rivers are themselves important means of com- 
munication for in many parts of the world they 
have been, and still are, the chief roads (see 
River Navication). But they are also barriers 
to communication, and people have always been 
concerned with finding ways to cross them, 

The first crossings were by Forps (q.v.). 
Early man probably got the idea of a bridge 
from a tree fallen accidentally across a stream. 
From this, at a later stage, a bridge on a very 
simple bracket or cantilever principle was 
evolved. Timber beams were embedded into 
the banks on each side of the river with their 
ends extending over the water. These made 
simple supports for a central beam reaching 
across from one bracket to the other. Bridges 
of this type are still used a great deal in Japan, 
and there is an ancient Indian bridge across the 
river Sutlej in the Punjab which, by this method, 
makes a span of 200 feet. 

Another early method of bridging was to roll 
flat-topped rocks to positions at intervals on the 
bed of the stream, and cover them with flat 
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stone slabs. This type of ‘clapper’ bridge is 
common in China, and is to be found in many 
places as a crossing over a shallow rocky stream. 
A simple bridge on the suspension principle was 
made by early man with plaited ropes, and is 
still used in countries such as Tibet. Two 
parallel ropes suspended from rocks or trees on 
each bank of the river or chasm, with a platform 
of woven mats laid across them, made a secure, 
even if rather swaying, crossing. Further ropes 
as handrails were generally added. When the 
Spaniards reached South America, they found 
that the Incas of Peru used suspension bridges 
made of six strong cables, four of which sup- 
ported a platform and two served as rails. They 
were used in particular for crossing deep chasms 
and ravines in the Andes mountains. 

All these primitive bridges made possible 
crossings only for narrow rivers or chasms. An 
early and famous bridge over a wide piece of 
water was built in 480 n.c. by the Persian King 
Xerxes over the Hellespont (the old name for 
the Dardanelles) to carry over his whole army 
during the Greek and Persian wars. This bridge 
is described by the Greek historian Herodotus. 
Two parallel lines of flat-bottomed boats were 
lashed together, cach being securely anchored, 
and then a floor of brushwood and earth was 
laid from end to end. This type of temporary 
floating bridge, the pontoon-bridge, has been 
used ever since for military purposes; military 
engineers can construct a temporary bridge on 
this principle, able to carry all the heavy equip- 
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ment of a modern army, in an extre» «y short 
time. Permanent pontoon-bridges hove been 
built in modern times—for instance, ntoon- 
bridge carries the railway over the Ro, ) Canal 
to the Broadstone terminus near Du! The 
longest pontoon-bridge is probably tha ver the 
River Hugli at Calcutta; this is over } long, 
and is carried by fourteen pairs of iron » toons 
held in place by strong chain cables. 

The idea of driving wooden piles into ihe bed 
of the water in order to support a platio ;n was 
put into practice as early as 2500 B.C. by the 
Laxe DweLLERs (q.v. Vol. I) of Sy rland 
and Germany, who then built woodew houses 
on the platforms. This is the basis of t! -estle’ 
or pile bridge, which makes it possible io build 
a wider crossing easier for the transport of 
animals and goods. Herodotus describes a 
bridge of this type built over the Euph+ates at 
the ancient city of Babylon. Stone pi^ were 
built into the bed of the river, which -ossibly 
was diverted from its normal course di: ig the 
construction, and then wooden planks wc: > fixed 
to connect the piers. The Pons Sublicius (a 
stake or pile bridge), the famous early «oman 
wooden bridge across the Tiber defer ed by 
Horatius against Lars Porsena, was buil! on this 
principle (see Fig. 1). 

The most important contribution ‘o the 
evolution of bridge-making was the ide. of the 


arch. The principle of the arch-constru-iion is 
that if a number of wedge-shaped blocks are 
fitted together in the form of a semicircle or 
segment of a circle to span a gap, so long as the 
blocks each end are firmly anchored, the whole 
structure stays in position (see Fig. 2). It is 
probably that the Sumerians (q.v. Vol. 1), the 
people who settled in the Euphrates—Tigris 
Valley as early as 4000 B.C., were the first to use 
the arch, which they made with sun-baked 
bricks; and it was known early in the history 
of China, But the Romans were the first to 
exploit it fully for the purpose of bridge-making. 

Neither the Egyptians nor the Greeks were 
great bridge-makers; but the Romans needed 
bridges, as they needed roads, to enable them 
to administer their great empire efficiently. 
They built in timber, in stone, and in a combina- 
tion of the two. One of the finest examples of 
Roman bridge-building is the huge three-tiered 
Pont du Gard over the Rhóne near Avignon 
(see Vol. I, p. 412) which is still to be seen. This 
is both a viaduct and an aqueduct. The first 
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FIG. 3. Cast-iron bridge 
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tier consists of six large semicircular arches 
which support the road and the eleven arches 
on the second tier, and these in turn support 
thirty-five arches in the third tier and the canal 
which is carried 190 feet above the river. The 
Romans established the importance of early 
London by building the first bridge over the 
Thames (see Lonpon BRIDGE). 

After the fall of the Romans in the 5th cen- 
tury there was little building, except in timber, 
for several centuries. In the 11th and 12th 
centuries the greatest bridge-builders were the 
Monks (q.v. Vol. I), as they were the greatest 
roadmakers, innkeepers, makers of books, and 
many other things. In Italy an active order of 
monks called the Fratres Pontifices (the Brother- 
hood of Bridge-builders) laboured 'to give aid 
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to voyagers, to build bridges, or to establish 
boats for their use . . .'; and other orders of the 
same sort existed in France and England. The 
famous 12th-century Pont d'Avignon across the 
Rhóne, renowned in the French nursery rhyme 
‘Sur le pont d'Avignon, on y danse tout en ronde", 
was built by monks. Four out of what were 
originally probably twenty-eight arches are still 
standing. In the same century an English monk 
was responsible for the first London bridge in 
stone, the framework of which, with much repair 
and alteration, lasted until 1825 when the new 
bridge was built. 

In the Middle Ages the semicircular arch 
of the Romans was translated into a pointed 
arch. An interesting specimen of a medieval 
pointed arch bridge is the three-way Trinity 
Bridge at Croyland, Lincolnshire, built by the 
Abbot of Croyland. Three pointed arches 
joined into one span the main stream and two 
branches, and carry roadways branching into 
three directions. The bridge is very steep and 
narrow, only suitable for foot passengers and 
pack animals. The steep, narrow pack-horse 
bridges of the Middle Ages were to be found all 
over Britain, for since the roads were so bad, 
most transport was by pack animal. Bridges of 
the 15th and 16th centuries often carried chapels 
and even houses on them, The Elizabethan 
London Bridge had a chapel and a whole row 
of houses along it, as had the famous Rialto 
Bridge of Venice and the Ponte Vecchio (Old 
Bridge) of Florence, and many others. 

In the 17th and 18th centuries the French 
architect Jean Perronet and the Scotsman John 
Renni (q.v. Vol. V) perfected the stone arch 
from the point of view of beauty and efficiency. 
Their greater knowledge of practical mathe- 
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Many medieval bridges had houses built on them. This bridge dates 
from the second half of the 14th century 


matics and engineering enabled them to build 
bridges with an arch constructed on a segment 
of a circle less than a semicircle. Such an arch 
made it possible to achieve a wider span without 
increasing the height, but it put a greater strain 
on the abutments at each end. Rennie’s Tweed 
Bridge at Kelso, built in 1803, has five arches 
with a 72-foot span; his Waterloo Bridge (1817) 
had nine arches with a 120-foot span; while the 
new London Bridge, begun in 1825, reaches 
a span of 1524 feet. On the Continent even 
wider spans in stone bridges were achieved, the 
widest being the Plauen Bridge over the river 
Syra in Germany, which has an arch span of 
295 feet. 

With the coming of the railway in the 19th 
century there was a great demand for bridges, 
and the railways had capital for building them. 
The first railway bridges were built of stone or 
brick. In many places long lines of viaduct were 
built to carry railways; for instance, there are 
miles of brick viaducts leading railways into 
London, and a stone and brick viaduct over 
2 miles long carries the railway by 222 arches 
over the marshes of the Laguna Veneta into the 
city of Venice. 

The next important development in bridge- 
building was the use of iron and, later, steel. 
The first iron bridge, built in 1779, crossed the 
river Severn at Coalbrookdale in Shropshire, 
near the town of Ironbridge (see Fig. 3). It was 
of cast iron, with a single, nearly semicircular 
arch of 100 feet span. It is still in use, though 
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now only for pedestrians. In 1819 Joho Rennie 
built the old Southwark Bridge over t hames 
(superseded by a new bridge in 1921) ot- st iron, 
with three arches, the central one of wich has 
a span of 240 feet. Several important “ast iron 
bridges were built, including the Hi © Level 
Bridge over the Tyne between Newc: ile and 
Gateshead, built by George Stephen s son 
Robert, and opened by Queen Victori. 1 1849. 
But cast iron was not a suitable m^ rial for 
long-span bridges, and Robert Stepheison be- 
gan to experiment with wrought iron, with 
which material he made his famous Britannia 


Bridge, a tubular railway bridge over the Menai 
Straits, with two spans of 460 feet cach, which 
was opened in May 1850. Another bridge of the 
same tubular type, the Victoria Railway Bridge; 
was opened in 1859 to cross the St. Lawrence 
at Montreal, Canada. There followed a period 
of great experiment in the construction of rail- 
way bridges in wrought-iron, plate-iron, and 
steel, as well as in reinforced concrete, on the 
tubular, girder, steel arch, and finally cantilever 
principles, which resulted in great bridges all 
over the world, such as the Forru Bnipcz, the 
OvzsEG Bnipoz, the SYDNEY HARBOUR BRIDGE 
(qq.v.), and others. All this is described in the 
article on Brincrs, RAILWAY. 

The first great suspension bridge was the 
Menar Suspension Brioce (q.v.), built by 
Thomas Terror (q.v. Vol. V) and opened in 
1823, which hung from wrought-iron chains. 
This was followed by Brunel’s Clifton Bridge. 


With the introduction of steel cables it became 
possible to use the suspension principle to make 
modern road bridges, and in this way to achieve 
than ever before. The GOLDEN 
q.v.), built at San Francisco in 
1938, has the longest span yet made—a distance 
of 4,200 feet between its two great steel piers. 
Other the 
jrooklyn Suspension Bridge, across the East 


longer 


GATE 


spans 
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famous suspension bridges are 
River in New York, and the George Washington 
Bridge over the Hudson River. 

The idea of a drawbridge, a bridge hinged so 
that it can be lifted by chains from inside to 
prevent old and draw- 
bridges were used over the moats of medieval 
CasrLES (q.v. Vol. XI). The bascule bridge, of 
which the Tower Brince (q.v.) London, opened 
in 1894, is the most obvious example, is the 
modern counterpart. This bridge opens its cen- 


passage, is an one, 


tral span to allow the passage along the Thames 
of big ships. Another form of movable bridge 
is the swing-bridge. The bridge rests on a cen- 
tral pivot, and can be swung sideways by a 
system of rollers worked either by manual or 
steam power to clear the passage of the stream, 
There are swing-bridges over the river Raritan 
in New Jersey, U.S.A., and also at Kansas City. 
There are other types of ‘lift’ bridges, small ver- 
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sions of which are used a great deal on CANALS 
(q.v.) to allow for the passage of barges. 


BRIDGES, RAILWAY. These bridges vary 
according to the size of opening to be bridged 
and the materials most readily available. Under- 
line bridges, as their name implies, carry the 
railway itself; overline bridges carry main roads, 
other railways, footpaths, and occasionally 
canals or other waterways, over the railway. A 
lengthy underline bridge with a large number 
of openings is often known as a viaduct. In the 
building of the earlier bridges, the railway 
pioneers could use only stone or brick, and, later, 
wrought iron. A notable masonry bridge is the 
Royal Border Bridge on the old L.N.E.R. main 
line from London to Edinburgh, which crosses 
the River Tweed just south of Berwick, by 
twenty-eight arches, carrying the rails 126 feet 
above the water. It was designed by Robert, 
the son of George Stephenson, and was opened 
in 1850. Probably the largest single span in 
masonry carrying a British railway is that of 
Ballochmyle stone viaduct, on the old L.M.S. 
between Dumfries and Kilmarnock in Scotland, 
of which the centre arch spans 181 feet. 

While masonry or brick are still used for most 
smaller railway bridges and viaducts, and for 
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THE NORTH-BOUND ‘FLYING SCOTSMAN' CROSSING THE ROYAL BORDER BRIDGE, BERWICK 
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Swiss Federal R 
THE LANGWIES VIADUCT ON THE RHAETIAN RAILWAY, 
SWITZERLAND 
"The immense span of this bridge is made possible by the 
use of reinforced concrete 


overline bridges in particular, the modern 
counterpart for the bigger bridges is reinforced 
concrete. Some very fine railway bridges have 
been built with this material, one of the biggest 
in the world being the Lorraine Bridge of the 
Swiss Federal Railways, in the city of Berne, of 
which the main span, carrying four railway 
tracks, is no less than 492 feet—nearly 200 feet 
wider than the span of any stone bridge. In 
the United States, the Delaware, Lackawanna, 
and Western Railroad Company in recent 


years built the Tunkhannock viaduct in re- 
inforced concrete with ten arches each of 180 
feet span. 

Before the advent 
bridges were built w 


es the 
ay line over the Menai 
Wales into Anglesey. De- 
Stephenson, and opened in 
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t to the other, 
feet each. Ans 
y of wrought 
built to carry 
Tamar from 
waterway is 
80 feet deep. 
ng a founda- 
nel designed 
ünly derived 


each nearly a quarter of a ; 
supporting towers of masonry 
the tubes from one main abu 
the two widest spans being 4 
other unusual bridge, made c: 
iron, was Brunel's Saltash Br 
the old G.W.R. across the : 
Devonshire into Cornwall. 
1,100 feet wide at Saltash, : 
Halving the span required by 
tion in the centre of the river, 
a bridge of which the strength 


from two arched booms of w it iron, each 
a hollow elliptical tube. Reversed arches are 
used to strengthen the tubes, n which the 


bridge floor is suspended by iron tie-rods. 
Bridges like these would not be ned to-day, 
since steel has now replaced wrovsht iron; but 
in spite of that, these bridges, 1 a certain 
amount of later reconditioning w carrying 
successfully the far heavier we: of modern 
railway rolling-stock, 

The coming of steel has both -i;mplified the 
building of the smaller bridges : :ade it pos- 


sible to build much bigger bride 


he simplest 
form of steel bridge, but suitabi 


ily for short 


spans, is that in which the trac carried by 
rolled steel beams, each of an «` section laid 
on its side, one supporting each --il, and with 
various types of bridge floor ;necting the 
beams and carrying the balla: (see Fig. r). 


Then we have the ordinary plate girder bridge 
in which the ‘H? is built up with steel plates 
with cross-girders laid at intervals to carry the 
bridge floor, which in its turn carries ballast 
and track (see Fig. 2). For economy in steel, the 
larger girder bridges are of the ‘lattice’ type. 
Some of the older ones have curved upper 
flanges (called ‘bowstring’ girders, from their 
resemblance to a bent bow with its string) (see 
Fig. 3); but more commonly they have parallel 
flanges, and square or sloping ends, with massive 
bracings from upper to lower flanges which, from 
their resemblance to a series of capital *N' letters, 
are often called ‘N? type trusses (see Fig. 4). A 
fine example of lattice girder railway viaducts is 
the Little Belt Bridge, built by the Danish State 
Railways to replace a train ferry, which has 
a centre span of 729 feet, The Storstrom Bridge 
in Denmark, 2 miles 290 feet long, beats the 
British Tay Bridge in length by 71 feet, In 
America an excellent example of the lattice- 
girder type of Construction is the Ohio Bridge, 
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Simple H girder span. 
;». Bowstring girder truss. 
5. Bridge with track above crown of arch, 


built in 1888 to carry the Cincinnati and 
Covington Railroad. It carries two lines of rail- 
road, two roadways, and two footpaths on three 
pans, the central one of which is 545 feet. 

For bigger spans still, chiefly over waterways, 
he railway engineer has the choice between 
wch and cantilever bridges. In some of the 
large arches, such as the Victoria Falls Bridge 
in Northern Rhodesia (built in 1905), the track 
is laid above the crown of the arch (see Fig 5); 
his bridge has a span of 500 feet, and the rail- 
way track is 420 feet above the Zambesi River, 
the greatest height above water of any railway 
bridge. With the larger arch spans, the track 
is carried through the centre of the arch in such 
a way that whereas, at the ends of the arch, the 
track is built above it, at the crown the bridge 
floor is suspended from the arch (see Fig. 6). 
The biggest all-railway bridge of this type is Hell 
Gate over the East River outside New York, 
carrying four tracks over a span of 1,017 fect. 
The most notable arch bridge in the world, 
however, is the SypNey HARBOUR BRIDGE (q.v.) 
in New South Wales, with a clear span of 1,650 
4852.4 


D 


2. Plate girder bridge. 
4. N type girder truss. 
6. Bridge with track below crown of arch. 


feet supporting four railway tracks, a 57-foot 
roadway, and two 10-foot footways. 

On a larger scale still are the world's great 
cantilever bridges, the chief of which have all 
been built to carry railways. In Great Britain 
there is the double line Forra BRIDGE 
(q.v. with its two 1,710 feet main spans; 
Canada has its Quesero Brce (q.v.), with 
a single span of 1,800 feet across the St. 
Lawrence, supporting a double main-line rail- 
way and a roadway; in India the Sukkur 
Bridge across the Indus spans 790 feet. 

Since the building of the Mena SUSPENSION 
Brice (q.v. in 1825 by Thomas Telford, 
many fine road suspension bridges have been 
built all over the world, some of the most 
recent American examples being of immense 
size. But while certain of the latter, such as 
Manhattan Bridge at New York or Oakland 
Bay Bridge at San Francisco, carry what are 
called ‘railway’ tracks, these arc little more than 
glorified tramways. The movement of a full- 
size railway locomotive and train across a sus- 
pension bridge would cause such dangerous 
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Designed by Robert Stephenson and opened in 1850 


concentrations of weight on a structure designed 
to carry light distributed loads that no attempt 
has ever been made to build a suspension bridge 
for ordinary railway use. 

See also Vol. VIII: Brce Buirrpiso, 


BRIGHTON ROAD. The old coaching-road 
from London to Brighton went from Croydon 
through Godstone Green, East Grinstead, and 
Lewes, where it branched, east to N 


ewhaven 
and west to the little fishing-village of Bright- 
helmstone. When sea-bathing and the sea air 


became fashionable towards the end of the 18th 
century, the village facing the open Channel 
changed its name to Brighton, and its trade 
from fishing and smuggling to catering for 
visitors (see SEASIDE Resorts, Vol. IX). 


The fashionable gentlemen who followed the 


Prince Regent in the 19th century to Brighton, 
instead of taking the coaching-road, took the 


shortest possible route through the country-side 
to the coast, following country lanes through 
Redhill, Crawley, and Cuckfield, and down the 
long slope of Handcross Hill to Patcham and 
Brighton. 


To-day the modern motor-road 
follows the same route, 


It is just over 50 miles from London “ridge 
to Brighton. Perhaps this convenient c stance 
decided motorists to choose the Brighton Road 
on which to celebrate the repeal in 1896 of the 
Red Flag Act (see Moror-cars, Histor: or). 
Of the fifty-four cars that gathered for tlic first 
road-race, twenty-one refused to start, twenty 


broke down on the road, and only thirteen 
struggled into Brighton to be welcomed by the 
Mayor. Once a year, to commemorate this 


event, the ‘old crocks’ still splutter and struggle 
down the road from London to Brighton. 

In 1868 a Mr. Ben Trench wagered that he 
would walk from London to Brighton and back 
in 25 hours. He did this so easily that he amused 
himself and the spectators by walking round 
and round Kennington Oval till time was up. 
To-day the annual Stock Exchange Walk from 
London to Brighton attracts some of the finest 


athletes in the country, who cover the 50 miles 
In some 7 hours, 


See also RoAps, 
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of the largest lib 
in size with the 


EUM LIBRARY, This is one 
raries in the world, comparable 
Bisiornioug NATIONALE and 


the CONGRESS LIBRARY (qq.v.). It contains over 
four million books, English and foreign, and, as 
a copy of every book, pamphlet, newspaper, and 
magazine published in Great Britain must be 
sent to the library (see CopPYRIGHT), the number 
is continually increasing. 

The library was founded in 1753, when a 
London physician, Sir Hans Sloane, left his 
valuable collection of books, manuscripts, and 
other treasures to start a national museum in 
return for £20,000 paid to his executors. A 
special Act of Parliament was passed to buy the 
collection, and money was raised by a lottery 
to meet the running expenses of amuseum. The 
collection was first housed in Montague House 
in London; but as other libraries were bought 
or presented, it became too small, and in 1857 
the present building in Bloomsbury was opened. 
To-day, the library is so large that some books 
which are rarely wanted are kept elsewhere, 
and all newspapers are stored separately at 
Colindale in north London. 

In 1810 the library was opened to the general 
public, and to-day anybody can become a 
reader by filling up the proper form, In the 
Reading Room (see diagram), is the general 
catalogue which consists of 1,000 volumes. 
Readers write the number of the book they 
want on a slip of paper, and take it to a library 
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British Museum 
THE READING ROOM OF THE BRITISH MUSEUM LIBRARY 
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official. A common book is usually brought quick- 
ly, but if a book seldom asked for is needed, two or 
three days’ notice may have to be given. Some 
rare books can only be read in the North Library, 
which is reached from the Reading Room. 

The Museum library contains a great number 
of very rare and valuable books, papers, and 
manuscripts, some of them very old. Among 
these are the Anglo-Saxon historical chronicles 
and the charters of the Saxon Kings, the 
romances of King Arthur, the story of Beowulf, 
and very early copies of Homer's Iliad and 
Odyssey. "There are some famous illuminated 
manuscripts, including the Lindisfarne Gospel, 
the earliest English translation of the Gospels 
from the Latin, as well as the famous illuminated 
Psalter of Queen Mary. There are books of 
every nationality, and those in Orientallanguages 
form a large department on their own. 


Sec also LIBRARIES. 
See also Vol. X: Museums. 


BROADCASTING CORPORATIONS. x.Tur 
Britis Broapcastinc Corporation (B.B.C.) 
was set up by Royal Charter as a public utility 
undertaking, and is not allowed to make any 
profits. It broadcasts under a licence granted by 
the Postmaster-General, whois the final authority 
for wireless in this country, whether telegraphy 
or the spoken word. This licence lays down cer- 
tain technical regulations, and prohibits the 
B.B.C. from broadcasting programmes which are 
financially backed by anyone but itself; that is 
to say, the B.B.C. may not broadcast commercial 
or ‘sponsored’ programmes for advertising. The 
Postmaster-General has by the terms of the 
B.B.C. licence the right of veto over all pro- 
grammes; but this is never exercised in practice. 
The only general restriction in force is that the 
B.B.C. must not broadcast any opinion of its 
own upon current affairs. Government depart- 
ments have the right to ask for their special 
announcements to be broadcast, and there is 
provision for the Government to take over the 
service in time of national emergency. This right, 
however, has never been exercised, even in war- 
time. 

Otherwise, the B.B.C. has complete inde- 
pendence in the conduct and control of its day- 
to-day business. The money needed to run its 
programmes for British listeners and viewers 
comes from the sale to the public of receiving 
licences (less a percentage retained by the issuing 
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BROADCASTING HOUSE, PORTLAND PLACE, LONDON 


The beadquarters of the B.B.C. It contai 
planned and studios from whi 


authority, the Post Office, to cover its administra- 
tive costs), and from the profits earned by its 
own publications. In 1953 there were approxi- 
mately 10 million ‘sound only’ and 3 million 
television licences. Programmes directed to 
places outside Britain are paid for by money 
voted each year by Parliament. 

The first British Broadcasting Company was 

set up in December 1922. A number of manu- 
facturers asked the Postmaster-General for per- 
mission to broadcast (as they had to do by an old 
telegraphic law) ; but it was agreed that, instead 
of several companies being allowed to broadcast, 
the right should be given to a new joint company 
representing the chief manufacurers. This com- 
pany ran broadcasting in Britain for 4 years. 
Then, on the advice of a Government committee 
of inquiry, the present Corporation was formed 
to take over the work of the company and its 
staff, buildings, and plant. The General Manager 
of the company, a Scots engineer named J.C. W. 
Reith (later Lord Reith), became Director- 
General of the Corporation. 
The B.B.C.'s charter is periodically renewed 
by the Government (usually for a spell of 
10 years) after a debate on broadcasting has 
been held in Parliament and approval of the 
Corporation’s work has been given, 
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At the head of th: 2.B.C. 
isa board ofseven se -rnors 
appointed by the Cı vn on 
the advice of the vern- 
ment. Under this go -rning 
body is a board ofr: nage- 
ment, headed by th- Direc- 
tor-General (the chic: :xecu- 
tive officer ofthe B.B.“ ) and 
made up of the Dire: ors of 
Technical Services, ome 
Broadcasting, Overses Ser- 
vices, Administration, and 
the Spoken Word. |Jnder 
this Board of Mana: «ment 
are the many heads of de- 
partments. Altogethe: more 
than 11,000 people ave em- 
ployed on the staff. 

The B.B.C., with ro -ional 
headquarters in manv parts 

BBC. of Britain, has esta! ‘ished 
a new ‘Radio City’ fv tele- 
vision broadcasts at ~hep- 
herd’s Bush in Londo . 

2. INDEPENDENT TELEVISION AUTHOR . An 
important change took place in 1954. lor 30 
years Britain had supported the Monoro : sys- 
tem (q.v. Vol. VII); nobody but the | B.C. 
could broadcast, and no advertising was al owed 
But when television grew popular, it was cl: med 


that it was too costly to be paid for by vicwers’ 
licences alone, and that advertising should be 
allowed ; it was also claimed that rivalry between 
the B.B.C. and a new television body would im- 
prove programmes, 

After much discussion, 
majority voted that an Independent Television 
Authority should be set up, run by governors 
and a Director-General, to broadcast ‘sponsored’ 
programmes linked with advertisers? names. The 
LT.A. had to provide the organization and tech- 
nical plant for regular transmissions, but was not 
Ex plan or produce the actual entertainment. 
This was to be arranged by various private con- 


tractors, on behalf of individual advertisers, each 
contractor paying for both the entertainers’ fees 
and the transmission costs incurred by the Inde- 
pendent Television Authori 
Strict rules 


a Parliamentary 


an ,*5 Were made to limit the advertisers’ 
influence in Programmes, in contrast with the 


absolute freedom allowed in America, 


3- AMERICAN CORPORATIONS. Broadcasting in 
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America is run in a different way. The money 
which is needed to pay for transmitting stations 
and broadcast programmes comes almost en- 
urely from advertisers who use the programmes 
to make their goods known. During a broadcast, 
announcements are made at intervals about 
named brands of cigarettes, motor-cars, or other 
goods. Listeners need no licence and pay no fee. 
It is claimed that this system earns very large 
incomes for programme organizers, enabling 
them to engage the most expensive musicians 
and other entertainers. 

There are over a thousand stations in the 
United States, They are mainly owned by local 
companies and operated by their own engineers. 
The stations do not provide their own principal 
programmes, however; these are supplied to 
them over a trunk telephone line by one of the 
‘networks’, as the big radio corporations are 
called. Chief among these corporations are the 
National Broadcasting Company, Columbia 
Broadcasting Company, Mutual Broadcasting 
System, and the American Broadcasting Com- 
pany. Each of these bodies, although itself 
owning only a few stations, provides main pro- 
grammes for scores or even hundreds of others. 
Sometimes, if a very important programme is 
being broadcast, these ‘networks’ of telephone 
lines supplying local stations stretch right across 
the United States from the Atlantic to the 
Pacific. 

A few broadcasting stations in the United 
States are independent of advertising and the 
‘hook-ups’ of the ‘networks’, These are a hand- 
ful of stations the costs of which are paid by 
such bodies as universities, church organizations, 
and so on. 

4. COMMONWEALTH CORPORATIONs. Broad- 
casting services in Commonwealth countries, 
though differing in other ways, have one thing 
in common with the B.B.C. ; they are all publicly 
owned. The New Zealand Broadcasting Ser- 
vice, All India Radio, Ceylon Radio, and the 
Pakistan Broadcasting Service are departments 
of their Governments. The Australian Broad- 
casting Commission is appointed by the Federal 
Government; the Canadian Broadcasting Cor- 
poration and the South African Broadcasting 
Corporation (which was modelled on the B.B.C.) 
are public utility corporations, set up by 
the Dominion Governments. 

An important difference from the B.B.C. is 
that none of these services is forbidden to ‘sell’ 
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programme time to advertisers. In Australia 
and Canada independent private stations are 
also allowed to be run. 

See also Vol. IX: BROADCASTING PROGRAMMES, 


BROADCASTING, HISTORY OF. The first 
regular broadcasting station in the world was 
opened in America on 21 December 1920, at 
East Pittsburgh, Pennsylvania. Broadcasting 
came to the world suddenly, just after the First 
World War, when the public was little prepared 
for it. For nearly 20 years wireless telegraphy 
had been established, although still regarded as 
a marvel (see WiRELEss, Hisrory or). During 
the same time the telephone had grown in use, 
though few homes had telephones (see SPEECH, 
"TRANSMISSION OF, and TELEPHONE). The joining 
together of telephoned speech with the practice 
of wireless telegraphy was achieved towards the 
close of the First World War to help military 
aeroplanes, as well as ground troops. In 1919 
demobilized airmen and radio operators brought 
back to civil life a knowledge of the fascination 
of wireless, of which the general public knew 
nothing. Large numbers of wireless sets and 
spare parts which had been used by the armed 
forces were sold by the Government. Many 
people, including countless schoolboys, took up 
wireless as a hobby. They designed, built, and 
operated their own sets, not only for receiving 
but for transmitting. They were granted experi- 
menters’ licences by the Post Office, and used 
their microphones for conversation with other 
people who owned transmitters. Some of them 
took to playing gramophone records in front 
of their microphones. Useful knowledge was 
gained which greatly helped professional experi- 
menters working for telegraphic companies. 
Speech and music were transmitted from the 
Marconi Company's experimental station at 
Chelmsford, Essex, in 1919. A handful of 
amateurs were the "listeners; they heard a 
speaker reciting the names of the British railway 
systems and their London stations. 

The first programmes—a nightly half-hour 
containing news, instrumental music, and songs 
—were put out by the same station between 
29 February and 6 March 1920. But other users 
of the wireless, such as shipping and military 
authorities, complained that these broadcast 
tests interfered with their services. So broad- 
casting was stopped for some months. 

Later two famous singers, Dame Nellie Melba 
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Marconi Wireless Telegraph Co. 
DAME NELLIE MELBA BROADCASTING FROM THE MARCONI 
STATION AT CHELMSFORD, I5 JUNE 1920 


The programme was heard all over Europe 


and Lauritz Melchoir, made test broadcasts. 
In December 1920 the Postmaster-General was 
asked by the Marconi Company to license a 
weekly half-hour of speech, music, and Morse 
telegraphy. He refused, fearing the broadcasts 
would hinder regular telegraph services. In the 
same month America started regular broad- 
casting from Pennsylvania. The station’s identi- 
fication letters, KDKA, became famous, for in 
those days every station used to announce its 
registration letters or numbers. Other stations 
began to be built throughout America, and 
within 3 years there were more than 500 
stations in that country, and millions of listeners. 
A year later, after sixty-three societies of British 
amateur experimenters had petitioned the 
Postmaster-General, the Marconi Company was 
allowed to transmit a 1 5 
speech and music once a week. The first pro- 
gramme went out from Writtle, near Chelmsford, 
on 14 February 1922. These programmes were 
wholly an engineering enterprise, 


the pro- 
grammes being planned and presented, and the 
transmitter operated—all as a spare-time task— 


by members of the Marconi D 


esigns Depart- 
ment. Capt. P, P. Eckersley (wh 


o later became 


“minute programme of 
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the B.B.C.’s first Chief Engineer) led t'is team 
of pioneers, and himself took a forem. art in 
the programmes from Writtle; his am: ng un- 
scripted broadcasts were widely enjoy: 

Within a few months more than twenty tele- 
graphic and other companies applied rights 
to broadcast, and the Marconi Comp: y had 
started speech transmission from Marc: Iouse 
in the Strand in London—the first ston to 
use the famous call sign 2LO. The Pos’ naster- 
General called a meeting of the manu’ turers 
concerned, and it was agreed that they would 
be best served by a unified system o road- 
casting, operated by a single Company. Their 
first programme, the announcement of eneral 
Election results, was broadcast on 14 November 
1922. ; 

` The new Company started with three :':tions, 
London, Birmingham, and Manches: and 
set up others at Newcastle, Cardiff, C .sgow, 
Aberdeen, Bournemouth, and Belfast. Relay 
stations were opened in eleven other tres. 
A 15-kilowatt transmitter—regarded a ‘high- 
power’ in those days—began test transro'ssions 
from Chelmsford, and was later mov d to 
Daventry; from this system arose the lat-- plan 
that gave listeners a choice between a ‘Natonal 
and a ‘Regional’ programme. 

During the first year of broadcastin. the 
usual form of receiver was the ‘crystal set’, made 
with a fragment of a selected mineral, whose 
crystal structure enabled part of a wireless 
oscillation to pass through it, and any sound 
borne by that oscillation to be heard in an car- 
piece similar to the telephone's. Contact with 


the crystal was made with a thin metal thread 
known as a *cat's whisker’, Sounds were very 
feeble, and in order to hear programmes, even 
in the earpiece, a high or long aerial had to be 
erected, well above all neighbouring houses if 
possible. Hundreds of thousands of tall wircless 
masts rose from the back gardens of Britain. 
But soon manufacturers devised valve sets, in 
which thermionic valves (see SPEECH, TRANS- 
MISSION OF) not only detected the broadcast 
sounds, but strengthened them enough to be 
heard in a loudspeaker, Much smaller aerials 
could then be used. 

For some years broadcasting was thought of 
as entertainment by sound only, but in 1936 the 
B.B.C. began a public service of TELEVISION 
(q.v) ; this at first made little appeal, and ceased 
in the Second World War. Later, however, 
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vision became an important rival of ‘sound’, 
the Independent Television Authority (see 
ADCASTING CORPORATIONS) was set up to 
pete with the B.B.C. 


also BROADCASTING CORPORATIONS. 
e also Vol. IX: BROADCASTING. 


ROADCAST, Bnoap- 


STING. 


NEWS, see News 


3ULGARIAN LANGUAGE, see SLAVONIC 


ANGUAGES. 


JUOYS. These are anchored floats. Buoys 
play an important part in communications, for 
they are used not only for the securing of ships in 
rivers and harbours, but also to mark channels, 
he edges ofshoals, dangerous submerged wrecks, 
anchorage grounds, and so on. Their positions 
and descriptions are shown on charts, and so 
give the mariner invaluable help in the naviga- 
tion of his ship. 

In this country that i 
side of the channel which 
is on the right hand of a 
ship going with the main 
stream of the flood tideor 
entering a harbour from 
seaward is marked by 
starboard (or right) hand . 
buoys, which areallconi- ' 
cal in shape and painted 
black or in black and 
white chequers. Port (or 
left) hand buoys, which 
mark the left-hand side 
under similar conditions, 
are can-shaped and are 
either red or red and 
white chequers. Middle 
grounds, which are shoals 
or shallow places in the 
middle of a navigable 
channel, are marked by 
spherical buoys. 

Colour is an impor- 
tant factor in distinguish- 
ing one buoy from 
another; and many buoys 
carry easily recognizable 
topmarks in the form of 
crosses, spheres, cones, 
diamonds, &c. Wrecks or 


A) 


TYPES OF BUOYS 


i. Port-hand buoy 
(a) unlighted, (5) lighted. 
ii. Starboard-hand buoy 
(a) unlighted, (5) lighted. 
iii. Spherical buoys 
(a) unlighted, (5) lighted. 
Ini(a) or ii (a) there is not 
always a topmark (upper 
shape). 
‘The shaded part is red. 
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obstructions are marked by green buoys, and 
other special types are used to mark specific 
dangers. 

Many buoys exhibit a light, but it is invariably 
an intermittent light to avoid confusion with the 
fixed lights in ships. Such buoys are usually lit 
by gas from a reservoir within the buoy. The 
older light buoys exhibit their light day and 
night; but they are gradually being superseded 
by buoys which automatically light up at sunset 
and extinguish themselves at dawn. Some buoys 
emit a warning noise, either from a bell or from 
horns and whistles. The whistles on the buoys 
are worked by the ingenious Courtenay device. 
Running down inside the buoy there is an air 
cylinder, the lower end of which is open to the 
water. When the buoy is in the trough of a 
wave, the water reaches a higher level within 
the cylinder, and the imprisoned air is forced 
out through the whistle or horn at the top of the 
buoy. As the buoy rises on the crest of a wave, 
air is drawn into the cylinder through two tubes 
which are fitted with valves so that air cannot 
escape through them. A post-war innovation 
is the introduction of buoys specially designed 
for use in connexion with marine radar in- 
stallations (see Rapar, Vol. VIII). 


See also NAVIGATION, MARINE. 


BURMA ROAD. The Burma Road is the 
land-link between China and India and the 
West and runs from Rangoon, the capital of 
Burma, to Chungking in China, a distance of 
2,100 miles. Until the Sino-Japanese War, and 
the capture by the Japanese of all China's long 
coastline, only tracks, some of them very 
old, had crossed this formidable country. The 
Chinese constructed the first section of the road 
in 1934-5, but the most spectacular part, the 
726 miles lying between Kunming and Lashio 
in Central Burma, was built hurriedly between 
December 1937 and November 1938 when the 
Japanese blockade was threatening to cut China 
off entirely from the western world. 

The greater part of its course is through wild, 
uninhabited, and very mountainous country, 
though it occasionally runs through the main 
street of an old Chinese town which has seen 
little change for thousands of years. From Ran- 
goon the road runs through hot plains and rice 
fields to Mandalay, on to the new town of 
Maymyo, then through the Goteik Gorge to 
Lashio, 120 miles from the Chinese border. 


SOUTH EAST ASIA SHOWING THE BURMA AND LEDO ROADS 


From Lashio it rises steeply to a height of 5,000 
feet, then drops as steeply to the valley and to 
the town of Kutkai. After a climb to about 
10,000 feet, it plunges down through some of the 
most magnificent scenery in the world, to the 
hot, steamy, fever-ridden valley of the Salween 
River, which it crosses by a suspension bridge 
250 feet long. Then the road climbs again 
before it descends to the walled city of Paoshan. 
Another suspension bridge and many sharp- 
angled, hairpin bends carry the road to the 
Mekong Gorge, and to Siakwan, where the face 
of the cliff had to be blasted away for nearly 
a quarter of a mile. Wild country lies farther 
east, and the road climbs over four high passes: 
then the land slopes gradually to the fertile 
rice lands round Kunming, the capital of the 
Yunnan Province. Turning north-east it climbs 
more high mountains and eventually reaches 
Chungking, the war-time capital of China. 
Nearly 200,000 people were employed on 
building the road, each village for hundreds of 
miles around being forced to supply its quota of 
labour. Some of these villages were so remote 
that thousands of the conscripted men did not 
even know that their country was at war with 
Japan. They worked under expert supervision, 
but their tools were of the most primitive kind. 


Rock was cut by hand; earth was rc: oved in 
small baskets and often carried awa on the 
backs of women and children; stor- rollers 
were drawn by coolies or by water aloes. 
Over 289 bridges had to be built acro:. ravines 
and rivers. 

The question of repairing the roo» was a 
serious problem. The cutting and bla. ng had 
so disturbed the slope of the mount. s that 
heavy rains caused whole hillsides to © ide, so 
that the road might be blocked for cys at a 
time, and coolies had to work in torre: al rain 
to clear a way. Often lorries, piled hi: with 
supplies, sank axle deep in the loose 2; vel at 
the side of the road. After the road ha.i been 
open for a little, modern road-building equip- 
ment from the west was imported to ke«)) it in 
repair. 

In 1943, when the Japanese had co: juered 
Burma and made it impossible for the ‘urma 
road to be used, it became necessary tc °xtend 
it into India to reopen a land-link with ‘thina. 
This meant that another 400 miles of rod had 
to be built from the Upper Brahmaputr- Valley 
in India to Namkhan, where the road j: ns the 
Burma Road, through country over whi: : only 
mule tracks existed. In some ways tbi. exten- 
sion, called the Ledo Road, from its si rting- 
point, the village of Ledo, was an even : reater 
engineering feat than the Burma Road. Over 


mountains and rivers, through dense })mboo 
forests and jungles, and against strong Japanese 
resistance, the road advanced at the ratc of 1 
mile a day, so that by January 1945 the Ledo 
Road was finished and traffic moved along it 
to the help of the Chinese. 

See also Vol. ITI: Burma; CHINA. 

See also Vol. VIII: Roap CONSTRUCTION. 


BUS. The coming of the motor-bus has broken 
down the isolation of villages, opened up areas 
in which the railways could not afford to build 
lines, and increased the size of towns by enabling 
people to live a long way from their work. The 
design of buses takes many forms. There are 
the combined passenger and freight vehicles, 
usually consisting of a lorry chassis with special 


springs. Vehicles of this type are used in South 


Africa and other areas where development is in 
its early stages, 


i Small buses were much used, 
particularly in Britain, before the Second World 
War. They are still in use in the rural parts of 
British Commonwealth territories, These buses 


seat up to twenty passengers; they are suitable 
for operation by one man, acting as both driver 
nd conductor. In Britain special permission 
: necessary for buses with more than twenty 
sats to be operated by one man. The large 
vpe of single-deck bus is the most generally used 
hroughout the world. The double-decker bus is 
ery common in Britain and in Commonwealth 
ities, and a small number is to be found else- 
where; but, like the double-decker tramcar and 
trolley-bus, it is a type peculiarly British. 

Attempts have been made from time to time 
to evolve international standards for the dimen- 
sions of ‘public service vehicles'—the official 
term now in general use. Regulations vary from 
country to country and, in the United States, 
from State to State. The length of buses in 
Britain is limited to 30 feet for a normal single- 
deck vehicle, 27 feet for a four-wheel double- 
decker, and 30 feet for a six-wheeled bus. It is 
only since the Second World War that British 
buses and trolley-buses have been permitted an 
8-foot width instead of the older limit of 7 ft. 
6 in. The wider vehicles may be used only on 
roads which have been authorized. The many 
narrow streets in Britain account for these 
limitations; vehicles abroad are often larger. 
'The maximum height permitted for a double- 
decker in Britain is 15 feet, but most are 4 or 
5 inches less than this, while others, designed 
specially to pass beneath low bridges, have a 
sunken gangway on the upper deck and a 
correspondingly lower height. A single-seater 
bus, fully loaded, must be able to be tilted to an 
angle of 35 degrees without overturning; the 
angle for a double-decker is 28 degrees. The 
normal four-wheeled double-decker seats fifty- 
six passengers, and the distance between seats is 
governed by regulations. 

Larger buses to-day are fitted almost in- 
variably with oil-engines, as these have been 
developed to a stage where they are more 
economical to run than petrol-engines if a vehicle 
is kept well employed. In British buses the oil- 
engines developed in recent years have tended 
to increase in horse-power; many use r20 h.p. 
The engines of American buses are sometimes 
as large as 280 h.p. The reason for this very 
high power is that most of the American buses 
are worked by one man, owing to the high cost 
oflabour. The bus therefore needs a high rate 
of acceleration to offset the time spent by the 
driver in collecting fares at stops. 


BUS 


Public service vehicles in Britain are not sup- 
posed to travel at more than 30 miles an hour, 
and time-tables must be worked out so that they 
can be kept within this speed. Oil-engines are 
fitted with a mechanical governing device so 
that very high speeds are not possible, but 
coaches under test in Britain for delivery to 
foreign countries have reached speeds of 65 
miles an hour. The climbing ability of a bus 
can be varied by altering the ratio of the gear- 
box (se Grarinc, Vol. VIII). Usually any 
coaches or buses which are intended for long- 
distance work are given a higher ratio, because 
of the amount of continuous running which they 
do without making stops. Where hills are 
particularly severe, special gears are fitted, and 
sometimes special brakes. The ordinary bus, 
however, can achieve a great deal; in South 
Wales there is a regular service up a hill with 
a gradient of 1 in 43. 

Bus services reach almost every corner of the 
British Isles. The Lonpon Transport Execu- 
tive (q.v.) has more than 7,000 vehicles, while 
at the other extreme there are some 1,500 
owners who each own one bus only. There were 
more than 60,000 public service vehicles in 
Britain at the beginning of 1949, compared 
with 58,700 in the United States. This is be- 
cause many more people use private cars in 
America. 

Both in America and on the continent of 
Europe it is the custom in many cities to have 
a standard fare payable whatever distance is 
travelled. If the route is a long one, it is divided 
into zones. On those routes in the United States 
where buses are operated by a single driver- 
conductor, the passenger pays when boarding 
the vehicle; he pays again when alighting if he 
has travelled beyond the boundary of the zone 
in which he boarded. One-man operation is 
not so common in continental Europe, but there 
the conductor often sits by the door and is paid 
by passengers as they enter. They leave the bus 
or tram by a separate door which is, like the 
entrance, pneumatically contrclled by the con- 
ductor, In some cities books of tickets may be 
bought in advance at offices, and used to pay 
the fare on any bus. In Britain this practice is 
not followed, except for school-children’s tickets 
issued in some areas. 

The modern motor-bus is a descendant of the 
horse omnibus. The first omnibus was started 
in Paris in 1820. Nine years later a coach 


"OMNIBUS. . 
ESAE PORA i ue [] WZ, 


G. SHILLIBEER, induced by the universal admiration the above Vehicles called for 
at PARIS, has commenced running one upon the Parisian mode, from 


PADDINGTON to the BANK. 


The Superiority of this Carriage over the ordinary Stage Coaches, for Comfort and Safety 
1 , J » 
All the Passengers being Inside, 
And the Fare charged from PADDINGTON to the BANK being 
. ONE SHILLING, 
And for Half the Distance, 


ONLY SIXPENCE, 


"Will the Proprietor trusts, ensure for him that decided support, which in the 
conducting of this Vehicle, it will always be his anxious endeavour to deserve. 


J HOURS OF STARTING: 
From Paddington Green to the Bank, at 9, 19, 3, 6, and 8 o'clock. 
From the Bank to Paddington, at 10, 1, 4; 7, and 9 o'clock. 


—————— ——À———————F 
Howlett & Brimmer, Printers, 10, Frith Street, Kebe. 


THE FIRST BUS AND SHILLIBEER'S HANDBILL ADVERTISING THE SERVICE 
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!der named Shillibeer, who had worked in 
Paris, started a bus service in London, with a 
ıs drawn by three horses. It ran between the 
and a public-house near Edgware Road 
l The Yorkshire Stingo. Other buses were 
ted in various parts of London, and within 
ty-two years uncovered seats were built on 
oofs of vehicles. These were the forerunners 
ur present double-decker buses, 
uses were started to get business men to their 
es, and for a number of years they were not 
by ordinary working people, who con- 
ued to walk to and from their work. This 
s not only because there were comparatively 
buses, but largely because a fare of a few 
nce was more than they could spare from the 
es then paid. 
in those days there was little control of traffic 
the more crowded streets; stopping places 
e not at fixed points, and rival buses used to 
npete for passengers, the conductors, who did 
t wear uniform, trying to persuade passers-by 
ard their own buses. At busy times of the 
buses would race through the streets against 
another, each hoping to get first to the next 
et crossing where would-be passengers were 
ly to be waiting. 
y the last part of the 19th century owners 
roups of buses were beginning to amalga- 
and to buy up one another's concerns. At 
same time Tramways (q.v.) were coming 
) use in south London and in some provincial 
s. The London General Omnibus Company, 
ned in 1885, soon acquired several hundred 
This fleet grew, in course of time, into 
: present fleet of London Transport buses. 
arly in the 20th century motor-buses came 
into use, and within a few years they had com- 
pietely replaced horse-buses. 


ses, 


BUS AND COACH STATIONS. There are 
now so many buses and coaches that space off 


BUSH TELEGRAPH 


the public road has to be provided for them to 
Stop; this is particularly important when they 
may be stationary some time or when large 
numbers of passengers are going to get on or 
off. In Britain, stations were established in 
London and at Canterbury and Maidstone in 
the early "twenties. The largest is the coach 
station in London, near Victoria railway station, 
where, at holiday times, 1,200 coaches bringing 
in 40,000 passengers have been handled in 5 
hours. In 1948 more than six million passengers 
passed through the station, using on an average 
850 coaches a day. 

A coach station of this size needs large offices 
for the control staff, which include regulators, 
supervisors who represent the bus and coach 
companies using the station, and the booking 
officials. These latter have to see that no more 
passengers are booked for a coach than it has 
seats, that relief vehicles are provided when they 
are needed and allowed (most bus and coach 
licences limit the number of extra journeys 
which may be worked on any one day), and 
that seats are kept for passengers who have 
booked places to board the coach at some point 
on the road. 

Most stations are used by both buses and 
coaches. They vary in size from those in pro- 
vincial cities, such as Leeds and Nottingham, to 
small wayside stations which exist mainly to 
provide food for long-distance coaches. There 
are many of these in the United States where 
distances are very long. New town-planning 
schemes now produced in England usually in- 
clude a bus station, although the sites chosen 
have often been criticized for being too far from 
the shopping centres to and from which most 
passengers wish to travel. 

See also Bus; Motor CoAcu. 


BUSH TELEGRAPH, see SicNALs. 
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CAB, see TAXI. 


CABLE. A vital part is played by cables in 
telegraph and telephone communication, both 
on land and across the sea. 

X. Lanp Castes. Long before the telephone 
was introduced to this country, and while 
telegraphy was still in its infancy, the possibility 
of using underground cables instead of overhead 
wires was being considered. The earliest cables 
had conductors of copper wire insulated from 
each other by gutta-percha, a substance rather 
like india-rubber, and a cable of this type was 
used for telegraphy as early as 1847. 

With the advent of the TELEPHONE (q.v.) in 
1876 the use of overhead wires increased materi- 
ally, but as the transmission of speech was only 
satisfactory over short lengths, the use of gutta- 
percha-covered cable was restricted to towns; 
between towns, telephone and telegraph wires 
were still carried overhead. It was not until 
1891, when the forerunner of the type of cable 
in use to-day was introduced, that it became 
practicable to use long lengths of cable for 
telephony. In this type of cable the copper 
wires, after being insulated with wrappings of 
paper, are twisted together in pairs and groups 
to form a cylindrical core of wires, which is then 
enclosed in a lead sheath. The first experi- 
mental long-distance telephone cable of this 
type was laid between London and Birmingham 
during 1897-9. 

The thickness of wires needed for speech in- 
creases with the length of a circuit, but there 
are limits to the thickness of wires that can be 
provided in cables. The closeness of the wires 
to each other ih cables also interferes with speech 
over long distances; but this has been mostly 


overcome by joining up inductance coils (see i 


Inpuction, Vol. VIII) in the cables at definite 
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distances. The whole problem of tc! 
transmission over long distances was n 
factorily solved until the invention of t! 
less valve (see WrretEss). By usin 
amplifying equipment, similar in prin: 
the domestic wireless set, it is possible + 
good the loss of power over long-distanc: 
The valve acts as a repeater, so that t 
phone subscribers 400 miles apart sou: 
they were no more than 40 miles apart. 
ment of this kind for use on the London—Li 
cable was first installed at Birmingham iu 


Telephone and telegraph cables are 


expensive, and various methods of ob! 
more circuits than there are wires in ? 
have been in use for many years; but it v 
until high-frequency methods were dev 
(as used in wireless communication) thai 
advances were made. A system for ca 
twelve simultaneous conversations on ea 
of wires in a cable was perfected and fir: 
duced between Bristol and Plymouth i: 
though multi-channel working (as this 
is called) was used experimentally fo: 
mitting telegraph messages as early as 10 
The number of simultaneous conver 
which can be sent over wires in cables is 1 


SUBMARINE TELEGRAPH COMPANY 


corms wira rab 


AE An IRISH MAGNETIC TELEGRAPH COMPANY. 
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SRP No Inquiry respecting this Moamge can ba attended ta witheeh the production of thie Papet. 


CABLE FROM TURIN TO LONDON DATED 1859 
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77 
ut with the coaxial cable, a new type now in 
^, in which one of the conductors is a hollow 
pper tube and the other a solid copper wire 

nning through the centre of the tube, 600 

multaneous conversations can be carried. Al- 
ugh multi-channel working enables the 
nber of conductors in a cable to be reduced, 
iplicated electrical equipment similar to 
io apparatus has to be installed at each end 
he cable to work the system. 

: Sea CanBrzs. Cables laid on the bed of the 

: have to withstand great pressures, except in 

slow waters, and the conductors are usually 

vedded in a solid core of gutta-percha or 
ta, a substance similar to gutta-percha but 
ving improved electrical properties. This, in 
rn, has a protective ‘armour’ of windings of 
l or iron wire covered with a layer of tarred 
or hessian tape. In shallow waters it is 
sible to use cables with paper insulation, 
her similar to ordinary land cables, but these 
les near the shore have extra protection, as 

y are more likely to be damaged by ships 

CABLE Sur). A submarine cable for tele- 
hy was laid across the Straits of Dover in 
, and the first satisfactory telegraph cable 
ss the Atlantic was laid in 1866. Telegraph 
ice to India, Singapore, Hong Kong, 
tralia, Africa, and South America was 
lished within a few years. Submarine 
les for telephony are of similar design to 
* for telegraphy; but as in land cables, 

»smission problems restricted their use at 

t to comparatively short lengths. Telephone 

vice between London and Paris was first 

ned in 189r, using a specially designed cable 
icross the Channel. A cable laid between Ire- 
and and the west coast of Scotland made it 
possible to introduce a London-Dublin tele- 
phone service in 1893. Many other telephone 
cables to the Continent and between the British 
isles have since been laid, and, in 1937, multi- 
channel telephony over submarine cables of 
coaxial type was introduced between England 
and Holland. 

The range of working of multi-channel tele- 
phony over submarine cables has been limited 
in the past because amplifying equipment could 
only be fitted at each end of the cable. Within 
recent years the British Post Office has designed 
the first submarine valve amplifying equip- 
ment in the world, which was successfully tested 
for 2 years in a cable in shallow water linking 


CABLE SHIP 
the Isle of Man with North Wales. The equip- 
ment consisted of several small valves inserted 
within the thickness of, and protected by, the 
normal armouring of the cable. The current 
which operates the repeater valves is supplied 
from the shore through wires within the cable. 
Two spare valves are embedded in the cable; if 
one of the valves in use becomes faulty, a spare 
can be switched into use in its place by electrical 
control from the shore. Equipment of this kind 
may come into use in ocean cables if means can 
be found of protecting the valves from the 
pressure of the sea at great depths, 


See also TELEGRAPHY; TELEPHONE SERVICES. 
See also Vol. VIII: Castes, ELECTRICAL. 


CABLE RAILWAY, see MOUNTAIN RAILWAYS. 


CABLE SHIP. This is a ship which lays tele- 
graph or telephone cables in the bed of the sea, 
and carries out répairson them, Cable ships vary 
in size, but the largest tank of a large cable ship 
can store up to 1,000 nautical miles of deep-sea 
cable. Such a ship usually has four tanks, and 
can carry a total of some 3,000 miles of cable in 
all, which weighs between 5,000 and 6,000 tons. 

Cable ships are equipped with a huge sheave 
or pulley wheel at each end of the ship, over 
which the cable is pulled in or paid out; in the 
holds are tanks in which the cable is stored. 
They have paying-out gear which prevents the 
cable being strained when the ship rises on top 
of a wave in stormy weather. About 200 
nautical miles of deep-sea cable can be laid in 
a day, but perhaps only between 70 and 120 
miles of heavier shallow-water cable (see CABLE, 
Section 2). Ballast tanks are used to keep the 
ship in trim when paying out or recovering long 
lengths of cable. 

If it should be very stormy, and the cable 
ship, hampered as she is by being attached to the 
cable, be endangered, the cable would be cut 
on board, and a buoy attached to the sea end. 
The buoy and cable could then be recovered 
when the danger had passed. 

Although cable-laying is now a comparatively 
rare duty, a cable ship is essential for repairing 
the breaks which sometimes occur. Much of the 
damage suffered by marine cables occurs in 
comparatively shallow water and is caused by 
ships’ anchors or by the boards attached to the 
trawls of fishing-vessels. Sometimes this trouble 
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LAYING THE FIRST ATLANTIC CABLE IN 1857 
This cable was not satisfactory and was replaced by another in 1866 


can be avoided if the cable has been laid in a 
trench in the bed of the sea. The trench is cut 
by a marine plough towed by the cable ship, 
which automatically lays the cable in the trench. 
Repairs to deep-sea cables involve finding a 
break in a cable which may be several thousand 
feet down. For this, special electrical measuring 
instruments are used, and skilled navigation is 
needed to reach the exact site of the damage. 
When the break has been found, a grapnel 
attached to a strong rope made of manila and 
steel wire is dragged over the ocean bed, until 
it hooks the cable. If the water is very deep, 
perhaps 2 or 3 miles deep, and the cable 
is not broken completely into two, it may be 
too heavy to lift. In this case it has to be cut 
by a slicing device which is lowered to the 
bottom of the sea on a rope. One end of the 
cable is hauled on board, tested, then let out 
with a buoy attached which keeps the end 
afloat. Next the other end is grappled for, and 
hove on board, where it is spliced to a new 
length of cable. The ship then moves back to 


the buoyed end, which is hauled on board sain 
and jointed and spliced to the other end ©. the 
new length. Then the repaired cable is dropped 


back to the bed of the ocean. 

A notable vessel in the early days of cable- 
laying was the GREAT Eastern (q.v.). When 
cable-laying was begun, any type of suitable 
ship used to be chartered; but it was later 
realized that this technical work needed a special 
type of vessel. The most recent triumph of 
cable-laying resulted in Pruro (Pipe Line 
Under The Ocean) (q.v. Vol. VIII). By means 
of hollow cables specially laid across the bed 
of the English Channel, petrol was pumped in 
1944 and 1945 to the British, American, and 
French armies of liberation on the Continent. 

Cable ships usually have yacht-like lines, but 
are stoutly built; comfortable accommodation 
is often provided for the crew to off-set the long 
spells of foreign service, and pay and conditions 
are among the best in the Merchant Navy. 


CABLE TRAMWAYS, see TRAMWaYS. 


CAMBRIDGE UNIVERSITY LIBRARY. 
l'he beginnings of a University Library at Cam- 
ridge date from the 14th century, since when 
has had an unbroken life. In 1415 William 
ring left to the Common Library all his books 
Civil Law; and soon afterwards a catalogue 
he University's books (122 in number) was 
wn up. By 1475 a new library over the 
iversity Schools had been built by Thomas 
herham, Archbishop of York. During the 

t century the Library was neglected, until, 
Queen Elizabeth’s reign, Andrew Perne did 
ch to restore and enrich it, collecting books 

m influential friends. By 1700, however, the 
brary still occupied only two rooms; but in 

5 the position was suddenly changed by the 

t to the Cambridge Library by George I of 
hop Moore of Ely's library (30,000 volumes), 
ich trebled the number of books in the 
rary. To find room for this new bequest it 
gan to encroach on neighbouring rooms and 
partments in the block of buildings between 
Senate House and Clare College until, by 
8, it occupied the whole block. Soon still 
> space was needed. A main factor in this 
wth was the Copyright Act of 1709 which 
luded the Cambridge University Library 
ag those entitled to a free copy of all English 
lications (see Copyricut). In 1934 the 
rary was moved to a new building on the 
t side of the river, capable of holding com- 
‘ably the whole collection—about 13 million 
nted books, 10,000 manuscripts, and 250,000 


maps. 


The Library is unusual among large libraries 

| two ways: most of the books are put on the 
open shelves where readers are free to go and 
select what they want; and most of the books 
can be borrowed from the Library for periods 
up to 3 months. Its greatest treasures are the 
Codex Bezae (a 5th- or 6th-century manuscript 
of the Gospels and Acts), given by Theodore 
Beza in 1581; and a copy of the first book 
printed with movable type, the forty-two-line 
Bible printed at Mainz in 1456, given by A. W. 
Young in 1933 (see PRINTING, HISTORY or). 


See also LIBRARIES; CATALOGUING AND INDEXING. 
See also Vol. X: CAMBRIDGE UNIVERSITY. 


CANADIAN PACIFIC RAILWAY, see RAIL- 
WAY SvsrEMs. 


CANAL BOAT, see BARGE. 


CANALS 
CANALS, Dr. Johnson defined a canal as ‘any 
tract or course of water made by art'; in morc 
modern terms, canals may be described as 
artificial channels filled with water, which may 
be used for navigation, irrigation, or drainage. 
Those designed for navigation may be either 
‘lateral’ canals, which run alongside a river, or 
‘arterial’ canals, which connect two stretches of 
water across the higher ground between them. 
Most canals are designed for canal boats (see 
BaRGE); but there are also ship canals, which 
may be either lateral or arterial, and differ 
from barge canals only in size. 

Irrigation canals were known in Egypt, India, 
and China long before the Christian era. The 
Great Canal of China, which ran from Canton 
to Peking, was built about the year 980 B.c.; 
it was 50 feet wide and 9 feet deep, and was 
used extensively for navigation. As there were 
no locks, boats were run down rapids at some 
changes in level, and up and down inclined 
planes at others. The Romans used a movable 
gate or sluice to retain the water at a higher 
level, forming chutes down which the vessel slid 
or floated. 

The invention of the Lock (q.v.), which 
enabled vessels to be transferred from one water- 
level to another, is claimed by the Italians, who 
used it in 1481 on the Brenta, near Padua; but 
it was not generally known in England until 
some 80 years later, when it was used on a short 
length of 3 miles of canal connecting Exeter with 
the sea, European countries took full advantage 
of the possibilities offered by the invention ot 
locks for expanding their inland navigation. 
The canals and navigable rivers of Belgium, 
Holland, France, and Germany have had an 
important influence on the development ot 
trade and commerce in these countries; goods 
can be carried economically and quickly both 
from inland towns to the sea and from one inland 
town to another. Canals on the Continent were 
made originally on a far larger scale than in 
England, and have been maintained and im- 
proved by State money. In France the improve- 
ment of rivers and the building of canals had 
been encouraged from the 15th century, Paris 
being the natural centre from which canals 
radiated to the western ports of Brest, Nantes, 
and Bordeaux, the Channel ports, and the 
canals of Belgium and the Rhine, and from 
these on to Switzerland and Germany. Mar- 
seilles, in the south, has connexions inland by 


Paul Popper 


THE DUTCH SECTION OF THE ALBERT CANAL LEADING TO 
MAASTRICHT 


water, although the northern canals are more 
important means of communication. Alto- 
gether French navigable waterways cover 6,200 
miles. These waterways were badly damaged 
in the Second World War. In rebuilding them 
the French are trying to standardize them more 
than before, so that the canals may take four 
classes of craft, from 300 up to 2,000 tons. 

In Germany the great KEL CANAL (q.v.), 
which takes ships between the North Sea and 
the Baltic, was completed in 1895. Much im- 
portant canal construction was carried out in 
the years before the Second World War. The 
Dortmund-Ems-Weser Canal, navigable by 
ships and barges of 800 tons capacity, joined the 
Rhine and Weser and brought the Ruhr dis- 
trict in direct water connexion with Emden. 
The Berlin-Stettin Canal connected Berlin with 
the Oder and through the Bromberg Canal 
with the Vistula. There were plans to link up 
by canals the western and eastern waterways, to 
develop the upper Rhine, and make connexions 
with the Danube. 

The large network of canals in Holland was 
built for drainage as well as navigation. The 
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water from marshy country is discharged 
through the canals into the sea, The -anals 
were dug through level country and ma- with 
gently sloping sides so that they are wic- and 
deep, and the water flowing to the se- does 
not run so fast as to make navigation : ult. 
Difficulties did arise, however, as ns tion 
requires a high water-level and drainas- > low 
one; and, as in recent years both barg- and 
ships have increased in size, many adc onal 
hydraulic structures and pumping-plani: lave 
had to be built to regulate the water-:-vels. 
The North Sea Canal which connects A:.ster- 


dam with Ymuiden was enlarged in 193” and 


can take ships about 70 feet wide on a draft 
about 30 feet—nearly as large as for the MIAN- 
CHESTER SHIP CANAL in England (q.v.). The 


Merwede Canal connects Amsterdam wiii: the 
Lek and Waal Rivers and takes ships of 2,000 
tons capacity; while the canal between 1:.ter- 
dam, Antwerp, and other cities can be nav ated 
by 3,500-ton ships. 

An elaborate network of canals ha: been 
built up in Russia which connects Moscow with 
the Volga and makes it possible to tra.-| by 
water from the Caspian to the Balti (see 
Russtan Canats). British canals, except i^ the 


Manchester Ship Canal, are on a much smaller 
scale than the great continental canals, t ough 
in places they carry a considerable amount of 
traffic (see CANALS, BRITISH). 

The great rivers and lakes of the United 


States and Canada are connected by waterways 
and canals. It is hoped that some day the 
waterways of the western river system will be 
standardized in size. A standard lock, 100 feet 
wide and 600 feet long, has already been decided 
on. The WELLAND CANAL (q.v.) is an important 
link in the chain of inland waterways connecting 
the Atlantic Ocean with the Great Lakes. It 
crosses the Niagara peninsula about ro miles 
west of the Niagara Falls, allowing ocean-going 
Ships to pass between Lake Erie and Lake 
Ontario. 

The first thing to consider in building a canal 
is the size of the boat for which it is needed. The 
early English canals were built to deal with local 
traffir and to conform to the nature of the 
country, and in consequence the canals vary 
2 good deal in size. "This drawback is not found 
in Continental waterways, however, nor in 
American, for the canals were for the most part 
built to connect large navigable rivers and lakes 
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r long-distance traffic. When canals were first 
uilt, before locks were used, it was necessary 
ceep to level ground; and so it was common 
follow the contours of the ground—which is 
> reason why so many British canals wind 
ut, taking a more devious route than a modern 
nal would. But even with modern canals, 
ich can deal with differences of level by a lock 
boat lift (see Locks AND WErms), it is desir- 
le to use as many level stretches as possible, 
r passing through locks means loss of time 
travelling. In some places, accordingly, the 
ial is on a built-up embankment, or runs 
ng an aqueduct built of stone, brick, or con- 
te; in other places it runs through cuttings, 
ven, where cuttings would have to be too 

^, through tunnels. 


JB Cay puddle 
seal 


SECTION OF A CANAL 


‘nals have to be watertight. The early 

builders used to line the bed of the canal 

| ‘puddle clay’, a clay of an even texture 

d up with water until it was like putty. 

» plastered this in layers up to 2 or 3 feet 

both on the bed and sides of the canal. 

^, however, the boats began to be propelled 

ngines instead of animal power, stronger 

ks were needed to resist the force of the 

from the propellers. Modern canals, 

‘ucrelore, have concrete walls. The 6- or 7-foot 

> towing-path along one side of the canal, 

essential in early days, is now no longer neces- 

sary. In a modern canal the cross-section of the 

waterway has nearly straight lines, the top width 

being four or five times the width of the barge, 

and the depth 2 or 3 feet below the depth of 
the loaded barge. 

The importance of canals varies much between 
one country and another; and so does the way 
they are developed, this depending largely upon 
what other methods of transport are available. 
Industries on the banks of canals benefit from 
them, and so do the ports where canals enter 
the sea. But the canals must be adequately 
Maintained, and often improved, so that traffic 
can go fast enough for modern industrial re- 
quirements. 


See also BARGE 3 Canats, BRITISH; DREDGERS; PANAMA 
CANAL; Suez CANAL; RUSSIAN CANALS. 


CANALS, BRITISH 


CANALS, BRITISH. In England the water- 
ways form an inland network connected by 
canalized rivers with the four main estuaries, 
Humber, Thames, Severn, and Mersey. They 
are on a very small scale compared with the 
great continental rivers and canals, although 
the traffic is in some places denser in proportion 
to the size and length of the canals, Apart 
from the Manchester Ship Canal, the only 
other large canal is the Gloucester and Berkeley 
Canal connecting Gloucester with the Bristol 
Channel. This can take ships 250 feet long, 
carrying 1,200 tons. 

The first canals in Britain were built by the 
Romans. These were the Caerdike, a canal con- 
necting the Rivers Nene and Witham, and the 
Foss Dike, which ran from Lincoln to the River 
Trent. After the Romans left Britain, there was 
no canal-building of any importance until in 
the early 18th century some canals, such as the 
Aire and Calder Navigation, were built. But 
with the building of the Bridgewater Canal 
about 1762, the great age of canal-building 
began. The growth of industry in England in 
the 18th century found the country unprepared 
to take full advantage of the increased produc- 
tion of goods, because of the poor state of road 
transport. The roads were fit for wagons for 
a few months of the year only, and pack-horses 
were uneconomical and could not carry very 
heavy loads. 

The advantages of the canal as a means of 
conveyance were well known on the Continent, 
and had been proved in Holland and France. 
It was no doubt from the Continent that Fran- 
cis Egerton, grd Duke of Bridgewater, derived 
the idea for a canal to take coal from his estate 
at Worsley to Manchester. This was followed 
by the Bridgewater Canal between Manchester 
and Liverpool, which was an outstanding com- 
mercial success, and opened the way for many 
others. The engineer was James Brindley (1716- 
72), who will always be remembered as the 
‘Father of British Canals’. It was mainly due 
to his energy, originality, and perseverance that 
many of these early canals were built. 

Brindley realized the value of aqueducts 
which are a special feature of English canals, 
especially the earlier ones. When he proposed 
to carry the Bridgewater canal over the River 
Irwell, near Barton Bridge, some 5 miles west 
of Manchester, he was laughed at. But in fact 
the canal is carried in an aqueduct 39 feet above 


Johr Murray 
THE DUKE OF BRIDGEWATER AND IIIS CANAL OVER THE RIVER 
IRWELL 


Engraving from Lives of the Engineers, by Samuel Smiles 


the river and is supported by three semicircular 
arches. A contemporary reporter wrote of ‘the 
new and surprising sight of vessels sailing aloft 
in the air, high above the vessels sailing below 
in the river’. Later the Barton aqueduct was 
replaced by a movable one in the form of a steel 
lattice girder swing-bridge (see BRIDGES), con- 
taining a steel trough filled with water. 

Brindley was also responsible for the Trent 
and Mersey or Grand Trunk Canal, which 
formed a route between the River Trent, near 
Nottingham, and the Mersey and Bridgewater 
Canal at Preston Brook. It enabled the salt 
producers of Cheshire and the earthenware 
manufacturers of Staffordshire to bring raw 
materials—pottery clay from Devon and Corn- 
wall and flints from the south-east ports of 
England—right to the factories; it gave them 
a safe way of sending away their pottery, without 
much risk of its breaking. 

Next came the Stafford and Worcester Canal, 
which led into the Severn; the Coventry and 


Birmingham Canals, bringing coal and iron to 
the blast furnaces round Walsall and to Bir- 
mingham; the Oxford Canal making . link 


with the Thames; and lastly, in 170%, the 


Grand Junction, and Leicester and Nor :amp- 
ton Canals, which connected the Tham: and 
Trent. Ten years later the Kennet anc Avon 
Canal connecting the Thames and Sever, and 
the Leeds and Liverpool Canal connects the 
Humber and Mersey on the north route. were 
completed, and the estuaries of these four im- 
portant rivers were now connected by water 


(see map). 
The Trent and Mersey Canal is now con- 


nected with the canalized River Weav and 
so with the Mersey estuary by means of the 
Anderton lift, an enormous lock. The An<erton 


boat lift, the only one in Britain, has two tanks 
which can each take two narrow cana): boats 


carrying about 50 tons of cargo. The tanks are 
lowered or raised by electric power (see |.0CKS 
AND WEIRS). 

In Scotland the Forth and Clyde : anal, 


which could pass small coasters and thing- 
vessels, was opened in 1790; the Crinan, which 
provided a passage from the Clyde to the 
Western Islands, 10 years later; and in the 
1820’s the Caledonian, a Government : ider- 
taking on a larger scale, for coasting and ' ‘hing 
craft. The Caledonian, which runs right «cross 
Scotland joining up the lakes of the Great Glen, 
was carried out by the great engineer, Thomas 
TELFORD (q.v. Vol. V). 

The success of the earlier canals and the out- 
burst of industrial activity of the age led, at the 
end of the 18th century, to a canal mania, like 
the railway mania which followed it. Many 
canals were built which could not possibly be 
made to pay, and speculation in canal shares 
reached fantastic figures. After 1840, when the 
railways were working fully, almost no more 
canals were built. Many of the existing ones 
were taken over by the railways, and in some 
cases the water was drained from them, and 
a railway laid down on the same route. The 
smaller canals in some districts, such as the 
Shropshire Union and Birmingham Canals 
Navigation, were amalgamated under railway 
control. Other canals, such as the Aire and 
Calder Navigation between Leeds and the 
Humber, the Leeds and Liverpool, the Bridge- 
water, and the Grand Union, kept abreast of 
the times by improvements, and continued to 
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JE CHIEF CANALS IN ENGLAND AND WALES 


heir own against the railways, although 
no longer made such big profits, In 1904 
ery important MANCHESTER SHIP CANAL 
was opened, linking Manchester with the 
In 1932 the Grand Union Company was 
d by the merging of eleven companies, 
this company, prior to nationalization, 
rolled 264 miles of canal between the 
‘| iomes and the Midlands. 

"ore the Second World War there were 
approximately 2,100 miles of navigable canal 
in Great Britain, of which 600 miles were under 
railway control. By the Transport Act of 1947, 
British canals, with the exception of the Man- 
chester Ship Canal and the Bridgewater Canal, 
came under national control. They are now 
operated by the Docks and Inland Waterways 
Executive, and are grouped into divisions based 
on the estuaries Humber, Thames, Severn, and 
Mersey, with the Scottish canals as a fifth 
division. 

See also Barce; Canars; Locks AND Werrs; MAN- 
CHESTER SHIP CANAL. 


CANOE. 1. This word is derived from a 
Caribbean word for boat, and comes to the 
English language through the Spanish canoa. 


CANOE 


It is a word, therefore, which takes the modern 
reader’s mind back to the days of the Eliza- 
bethan adventurers and the buccaneers of 
the Spanish Main, who used to meet at sea the 
native Caribs in their rude boats. To-day the 
word canoe has a very wide meaning: indeed, it 
is only possible to hint at a definition, for the 
varicties are infinite. A canoe, then, is a small 
boat propelled by paddle or sail, which is 
primitive in design, probably long and narrow, 
and usually open from end to end. Craft which 
can be called canoes are used by peoples all 
over the world. Canoes are made from all sorts 
of materials. The simplest are constructed of 
reeds, such canoes being found on lakes in South 
America and in Africa on the upper Nile. The 
best-known type of river canoe is probably the 
birch-bark used by the AMERICAN INDIANS of 
the North (q.v. Vol. I). The Iroquois are 
expert canoe-builders. A wooden skeleton is 
made, and is covered with the bark of the birch 
tree laid on, not lengthwise but transversely, 
and the thin sheets are sewn together with long, 
pliant pine roots. The seams are rendered 
watertight with gum from the balsam tree (see 
Fig. 1). Birch-bark canoes are very light and 
are easily carried. They vary in size from the 
36-foot canoe, with a crew of sixteen paddlers, 
besides a bowman and a steersman, to the light 


FIG, I, IROQUOIS BIRCH BARK CANOE 


hunting canoe, 12 feet long, paddled by one 
man. These canoes have no keel, stem, or 
stern-post, nor is a single nail or peg used in their 
construction. Long voyages are made in them 
through river and lake, and a sail is sometimes 
set when the wind is fair. But these canoes are 
very unstable. 

2. In the far north the EskiMozs (q.v. Vol. I) 
use a canoe, called a kayak, which has a frame- 
work of wood entirely covered with sealskin. 
A round hole is left for the Eskimo to sit in, and 
round the hole is a loose piece of sealskin which 
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CANOE 


FIG. 3. WELSH CORACLE 


FIG. 4. CURRAGH, GREAT BLASKET ISLAND (IRELAND) 


FIG. 5. KRU CANOE, SIERRA LEONE (WEST AFRICA) 


is fastened round his waist (see Fig The 
Eskimo uses a double paddle, a pole wi blade 
at each end. Kayaks are very swift l can 
face any weather: if upset at sea th in be 
righted, for the Eskimo, strapped > his 
watertight canoe, is an expert watern The 
Eskimo women use a clumsier, la: and 
heavier open canoe, also skin-covered ch is 
called an umiak. This canoe can hol com- 
plete family, and is propelled with shor. noon- 
like single-bladed paddles. 

3. Julius Caesar mentions that the bo: -> used 
in Britain when the Romans came w: nade 
of wicker-work covered with hide. Oft. type, 
the almost circular one-man coracle still sı vives 
as a fishing-boat, used principally on the Welsh 
rivers; but modern coracles are covere! with 
canvas, not skins (see Fig. 3). On the west coast 
of Ireland sea-going, canvas-covered canoes, 
called curraghs, are used by the fisher ^n of 
Dingle Bay and Blasket Island off the «erry 
coast, and Aran Island off Donegal. The | ‘ingle 
curraghs are about 25 feet long and ha. four 
rowing thwarts and a mast thwart: the ; are 
worked on thole pins. A mast can be <i pped 
forward and a sail set. Curraghs are b' It on 
a wooden framework, over which is sti .ched 
canvas which is tarred and black (se |. 4). 
These boats are very light and buoyant. "hey 
are carried ashore when not in use, and «owed 
upside down on trestles. Heavy stones avo tied 
to the curraghs in this position so that thy wind 
cannot blow them away. The currag/' are 
carried ashore bottoms upwards over the ‘icads 


of the crews, and this has gained them the nick- 
name of ‘beetles’. 

4. A primitive and very common type of 
canoe the world over is the dug-out, that is a 
canoe hewn or burnt from the solid tree trunk. 
Some dug-outs are quite crude, particularly 
those used on inland waters, but very many are 
curious works of art. The kru canoe, for example, 
used for inshore fishing off Freetown, Sierra 
Leone, on the west coast of Africa, is made from 
the cotton tree. This type has a long and 
tapered hull, and is carefully hollowed so as to 
have a very thin skin (see Fig. 5). Another very 
seaworthy little fishing canoe is the hori used on 
the other side of Africa. These little craft set a 
rectangular sail which is supported by two light 
spars, both of which can be called masts, and 
they come racing into the old harbour of Mom- 
basa from the sea, the fisherman sitting back 
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nd resting himself in preparation for the 
renuous work of marketing his catch ashore in 

hot sun: he looks very comfortable in his 
ite canoe which he only occasionally has 
le vigorously. Dug-out canoes are restricted 

he size of the tree, and can never be any- 
but narrow and unstable. 

. Some of the finest sea-going canoes are 
| in the Pacific. To gain stability under 
nd also great carrying capacity, it was 

in the Pacific islands to form double 
, two similar craft being lashed close 
her and parallel by means of beams across 
sunwales. Platforms were erected over the 
»etween across the beams, thus forming 
ck (see Fig. 6). Some were as much as 
t long, and were paddled by large crews, 
led, the mast being stepped on the plat- 
and between the hulls. Captain Cook 
ved at Tahiti the great travelling canoes 
is type, with thatched cabins: in such 
s the migrations had been made between 
ands and New Zealand (see Maoris and 
ESTANS, Vol. I). These canoes contained 
which were plank built. Even more im- 
e were the war canoes: in 1774 Cook 
sed at Tahiti a naval review of 330 canoes 
he estimated carried about 8,000 men. 


- 0. DOUBLE CANOE USED ON RIVERS IN CEYLON 


‘Those big double canoes have now disappeared, 
pt in a few places; but the outrigger canoe 
ommon over the Pacific and Indian Oceans. 
8. The most famous sailing canoc is probably 
the Flying Proa of the Ladrones or Mariana 
Islands in the Pacific. Drake, Dampier, and 
Anson were in turn astonished as these boats 
sailed by their stout ships at quite 20 miles 
an hour in the brisk trade wind. The Flying 
Proa was an outrigger canoe, and the type sur- 
vives to-day. A light hull is given stability by 
a log shaped like a cigar, which is kept parallel 
with the hull and apart from it by beams lashed 
across the gunwale and to the log. The canoe 
is sailed with the outrigger always to windward, 
and so the ends of the canoe are the same shape, 


CANOE 


FIG. 7. OUTRIGGER CANOE, COLOMBO, CEYLON 


either end becoming the bow end according to 
circumstances. To balance the canoe in a breeze 
members of the crew can squat on the outrigger; 
but this canoe is tricky to sail before the wind 
as the outrigger may drop into a wave and cause 
a capsize. Single outrigger canoes (see Fig. 7) 
are to-day much commoner than the double- 
outrigger type, probably the older form, which 
has an outrigger either side of the hull. Double- 
outriggers are found in Indonesia and on the 
east coast of Africa. 

7. Although mostly regarded as primitive 
craft, many of the types of canoes described have 
been developed through the centuries and are 
elaborately and skilfully built by conservative 
peoples. Nor is decoration omitted. Carvings 
and other ornaments are common. The Maoris 
of New Zealand formerly beautified their canoes 
with the most elaborately carved figureheads, 
which are now museum pieces. 

8. Portable boats or canoes make handy and 
cheap pleasure craft, suitable for camping 
holidays on lakes and rivers or even round the 
coast. The famous Rob Roy canoe, of kayak 
shape but built of wood, became immensely 
popular in England in the 1890's. Between the 
two wars the ‘falbot’ collapsible canoe was 
developed in Germany, and these craft have 
been paddled long distances, particularly 
through Central Europe and down the Danube. 
The falbot has a wooden framework, canvas 
covered, and can be folded up and packed into 
a small suitcase. 


CANOE 

9. Small boats, which may be classed as 
canoes, were extensively used during the Second 
World War. Aircraft were equipped with life- 
saving boats and rafts made of balloon fabric, 
which could be automatically blown up quickly 
by compressed air when required for use. The 
‘frogmen’ (men equipped in rubber suits who 
attached explosives to the hulls of ships below 
the water-line) were supplied with canoes very 
similar to the Eskimo kayak, for use in approach- 
ing their objective preparatory to taking to the 
water and swimming. Commandos and other 
special units were similarly equipped. 


See also Pniurrive SHIPS; SAILING. 
See also Vol. IX: CANOEING. 


CAPTAIN (Arrcrart), see AIRCREW; (SHIP), 
see Suip’s COMPANY. 


CAR, see Moror-car. 

CARAVAN ROUTES, see Desert TRAVEL. 
CARAVEL, see Satine SHIPS. 

CARGO, see MERCHANT SHIPPING. 


CARRIAGES. The word carriage has several 
meanings, all connected with ‘carrying’ some- 
thing. It is taken here to mean a four-wheeled, 
horse-drawn vehicle (for the most part privately 
owned) used for carrying people. The first four- 
wheeled carriage we know of was perhaps 
the most magnificent vehicle built. When 
Alexander the Great died in 323 B.C., no less 
than 2 years were spent in building a funeral- 
carriage to bear his body from Babylon to 
Alexandria. It was 18 feet long and 12 feet 
wide. On a platform was set a throne with the 
coffin before it, and above stretched a lofty 
roof supported on eighteen pillars. The whole 
carriage was decorated with gold, jewels, silk, 
and bells. To draw it, sixty-four mules were 
yoked eight abreast. Scholars wonder whether 
the front wheels of this monstrous carriage 
were designed to pivot when turning a corner. 
Probably they were not. At any rate, it is almost 
certain that the four-wheeled wagons of the 
Romans, even some centuries later, were not 
made for turning corners. For this reason it 
seems likely that all their vehicles which had to 
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travel at more than a walking-pace e two- 
wheeled, even their state-coaches, 2nd the 
luxurious coaches of the rich. 

With the fall of the Roman Empi» nearly 
1,000 years passed before carriages e into 
use again at the beginning of the 15: ntury. 
They were known as whirlicotes or © \ariots. 
They must have been very uncomío: -ble on 
the appalling roads of those days, : their 
complete absence of any form of sprin- ng and 
the lack of glass to keep out the weatl They 
were considered an effeminate way of ‘> velling 
for anyone but ladies, but even among ti ^m the 
popularity of coaches had a set-bac: when 
Richard IIs queen preferred to rid- side- 
saddle rather than be bumped about in » coach 


—'so was riding in those Whirlico and 


Chariots forsaken except at Coronatic s and 
such like Spectacles’, says an old chronicler. 
Also there was a general feeling of sh: ne at- 
tached to all such travelling because ci. minals 
were taken to their execution on four-.. iceled 


carts. 
In 1550 there were still only three c. viages 
in Paris: one was the Queen's and anc was 


used by Royal permission by a noblem» René 
de Laval, who was too fat to sit on a horse. 
Gradually as the wealth of Europe in- ased, 
princes and nobles could not resist the oppor- 
tunity of displaying their magnificence b: iding 
in luxurious carriages. Soon we find th. Pope 


reproving his cardinals for such unma: y ex- 


travagance. England, which at the end of the 
18th century was to lead the world in coach- 
building, was still rather behind the times. 


Both Catherine of Aragon and Anne Boleyn went 
to their coronations in horse-LrrrERs (q.v.); 
Mary Tudor, however, travelled to hers in a 
coach drawn by six horses. Queen Elizabeth 
ordered the building of a state-coach in 1564 
(apparently only the second to be built in 
England), and we can guess that this was some- 
thing of an improvement on the whirlicote of the 
Middle Ages when we read that on a progress 
through Warwick she caused ‘every part and 
side of her coach to be opened that all her 
subjects present might behold her, which gladly 
they desired’. But however much extravagance 
was used in carving and gilding these vehicles, 
and in covering their panels with pictures 
painted by the leading artists of Europe, their 
construction remained very crude. Queen 
Elizabeth herself complained that after a coach 
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TYPES OF ENGLISH CARRIAGES OF THE LATE 18TH AND THE IQTH CENTURIES 


I7TH-CENTURY CARRIAGE 
Leather straps are attached to the pillars between the wheels 


jeurney in London she was unable to sit down 
for several days! 

It was not until the 17th century that a 
French coach-builder first slung the body of the 
carriage from four straps secured at their upper 
ends to stout pillars set on the chassis. This 
construction did something to eliminate the 
worst jolts; but its disadvantage was that the 
passenger was liable to undergo a violent 
swinging motion which tested the strongest 
stomach. In 1665 steel springs were used for 
the first time; these did not add greatly to 
the passengers’ comfort, but, they reduced the 
vibration of the body of the coach, and enabled 
it to be built more lightly. Also, as a lighter 
body could be carried on a lighter chassis, less 
damage was done to the road-surface, At about 
the same time, with the founding of the Turn- 
pike Trusts in 1665 (see Turnpixes), Britain took 
the first effective step for centuries towards im- 
proving her roads. During the next 200 years 
there was a steady improvement culminating in 
the great coaching days of the early 19th cen- 
tury, when speeds of almost 20 miles an hour 
were scheduled over some stages, compared 
with 4 or 5 miles an hour (or far less in winter) 
at the beginning of the period. The design of 
private carriages showed a parallel improve- 
ment, and rich people took an even greater 
pride in their ‘turn-outs’. The use of glass in 
carriage windows is first mentioned in 1650. 


Springs were impro» step by 
step. In 1665 San Pepys 
tells in his diary ho he tried 
several new coaches. | ‘¢ writes: 
‘And several we tric: but one 
did prove mighty ea .. and 
we all one after ano! rid in 
it, and it is very fine, =d likely 
to take.’ This coach v. =s swung 
on two big curve: springs 
attached to the bottc.» of the 
undercarriage, with t^e body 
of the coach held to the springs 
by strong leather strap». Pepys 
soon owned his ow: coach, 
and in 1669 he scribes 
how he drove after dinner 
* | ‘through the town with our 
Bodleian L new liveries of serge, »nd the 
horses manes and tsils tied 
up with red ribbons, ::d new 
green reins’. 

But gay as were these 17th-century « aches, 
they were still heavy, cumbersome vehi. s with 
iron tires. The introduction of solid ru!) «+ tires 
in 1852 marked a great advance. Ma \ kinds 
of carriages were designed and adopte: in the 
1gth century, such as the victoria, nam -d after 
the Queen, a low, light, four-wheeled cx rriage; 


the brougham, a one-horse, closed carria\: called 
after a prime minister, Lord Brougham; the 
phaeton, a light, four-wheeled, open «':riage 
drawn by two horses; and the landau of which 
the roof could either be closed or open. Fora 
first-class finish, eighteen or twenty coats of 
paint and varnish were required. Such was the 
English carriage at its heyday, before the motor- 
car came to take its place. 


See also STAGE coAcu; Roaps, BRITISH; Hors TRANS- 
PORT. 


CART AND WAGON. These are vehicles 
used mainly for the transport of goods. A cart 
is strictly a vehicle with two wheels, and a wagon 
one with four; but the words are used loosely. 
It is probable that the first cart was made by the 
men of the New Stone Age, who appeared in 
south-eastern Europe some 12,000 years ago, 
since it was they who were the first farmers, 
and crops are awkward things to transport with- 
out some vehicle to carry them. The earliest 
vehicle used was, no doubt, a rough SLEDGE 
(q.v.), which serves well enough over short turf 


on a hard soil, and can be found on some farms 
Great Britain even to-day. There was a word 
r ‘wheel’ in the Aryan language, spoken 7,000 
,000 years ago; so we may guess that by 
some enterprising farmer had fixed his 
* on a pair of Wueets (q.v.)—and had 
that it was very much easier to pull. 

Britain we know that carts or wagons were 
neral use in the Bronze Age, about 3,000 
s ago, for carrying Cornish tin right across 
and to ports in Essex, Kent, and the Isle 
"ght. But we do not know whether they 
two wheels or four. Probably they had 
two, because it seems that even the Romans 
enturies later, who certainly had four- 
cled wagons, never discovered how to make 
nt wheels pivot when turning a corner. 
the straight Roman roads with their good 
ace this would not matter so much; but on 
unmade trackways of Britain two-wheeled 
would be much easier to handle. No doubt 
; the Romans occupied Britain and had 
it good roads, they introduced the four- 

' ed wagon, if it had not already arrived. 
first picture of a cart in Britain is dated 
1100—a two-wheeled farm-cart with 
r sides. When Thomas Beckett went to 
* in 1168, he travelled with eight carts, 
drawn by five horses. These, too, may 
been two-wheeled. But when King John 
* baggage in the Wash, we read that it 
in carts and wagons; so it seems that by 
x at latest, four-wheeled vehicles had come 
e again. The great stones used in building 
'ihedrals, too, were carried on wagons 
n by oxen, though they would be taken as 
to the site as possible by water. Indeed, 
h the roads as bad as they then were, either 
arges or pack-animals were always preferred 

for the carriage of heavy or bulky goods. 
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17TH-CENTURY CART 
From an engraving by David Loggan, 1635-1692 


CART AND WAGON 


During the 15th and 16th centuries the trade 
of the country increased very rapidly, the towns 
grew in size, and each year more and more goods 
had to be carried from place to place. Light 
carriers’ carts had been plying in some parts 
from at least the beginning of this period; but 
by the end of it, regular services of stage- 
wagons had been started between most of the 
big towns, These were huge, clumsy vehicles, 
drawn by cight or ten horses and able to do no 
more than 10 or 12 miles a day; but they could 
take a very heavy load, compared with any 
other land transport then available. 

As trade continued to increase, and with it 
the number and weight of vehicles using the 
roads, the condition of these grew rapidly worse. 
Little was known then of how to mend or make 
roads and little effort was made to gain the 
knowledge: it was easier to blame the new 
vehicles and to hamper them, in spite of the 
country’s need for them, than to mend the 
roads. Wagons were condemned as public 
nuisances which ‘galled the roads’. In 1621 an 
Act of Parliament forbade the use of any four- 
wheeled vehicle or the carriage of goods weigh- 
ing more than 1 ton; in 1629 the use of more 
than five horses was forbidden, although animals 
struggling to pull a load too heavy for them 
actually damage a road far more than would 
a team of the proper size. In 1751 Parliament, 
thinking that if wagons were to be fitted with 
very broad wheels they would do less damage 
and might roll the roads flat again, decreed that 
the tires of almost all carts and wagons must 
be at least g inches wide. In 1764 it went 
further and offered to excuse from all tolls 
the drivers of wagons with 16-inch tires! But 
the use of such huge wheels merely made the 
vehicles much heavier and far harder to draw, 
so that still more damage was done io the roads. 
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A COMMON STAGE WAGON 


A heavy wagon with broad wheels which ran a regular service for carrying goods. Early 19th-century 


Dozens of different Acts were passed in the 
belief that by controlling the design of vehicles 
in some way or other the roads could be made 
to mend themselves. They all failed; and in the 
end they failed to restrict the development of 
road transport, because this had by then become 
quite necessary to the country. At last the 
lesson was learned, for the time being, and it 
was seen that the proper course was to build 
roads good enough to stand up to their work. 
This had a double effect, because as the roads 
were improved, it became possible to make the 
vehicles using them far lighter in construction, 
since they no longer had to stand such jolts and 
strains; and in their turn the lighter vehicles 
did less damage to the roads. The introduction 
of steel springs in the second half of the 18th 
century also did much to reduce the wear on 
roads. Then, early in the rgth century came the 
railways, which for many years took away most 
of the heavy traffic from the roads and reduced 
them to comparative unimportance. Now motor 
vehicles have replaced carts and wagons for 
practically all road transport, except for farm 
work (see FARM Wacons AND Carts, Vol. VI) 
and a little local haulage. 


See also WHEEL; Carrtaces; Roaps; Horse TRANS- 
PORT, 


CATALOGUING AND INDEXING. 1. In 
all large LIBRARIES (q.v.) there is a ror Tes of 
the books to help readers in finding what they 
want. A catalogue i is nothing more than a list. 

The reason it takes such great skill in arranging 
is that the list is changing every day. Some 


odeut 
libraries receive hundreds of new boo’ every 
week, and a fixed list would never be up ‘o date. 

Modern library catalogues usually sist of 
a cabinet of drawers, each containing a » imber 
of cards, in alphabetical order, slotted on to 
a movable rod which keeps the caro: from 
getting jumbled. One card is used f+ each 
separate entry, so that a new card ca. easily 
be put in its right place, or a card of a book no 
longer in the library can be withdrawn. 

There are two main kinds of catalo:;c, an 
‘authors’ catalogue and a ‘subject’ cai: |ogue. 
The ‘authors’ catalogue is easy to use, provided 
you know an author’s name. If you want 
Carlyle’s book about the French Revolution, you 


turn to Carlyle (Thomas) and you find a list 
of his books set out; in that list is the title French 
Revolution, and probably the number of the shelf 
on which you will find the book. But some 
reader may not know or remember Carlyle’s 
name; he may simply want to read a book about 
the French Revolution. So he goes to the ‘sub- 
ject’ catalogue, and looks up such subjects as 
‘France’ and ‘French’. He will come across 
French Geography, French History, French 
Literature, and so on, all in alphabetical order. 
Under French History, again in alphabetical 
order he will find the entry Sirench Revolution’. 

And there he will find a list of many works 
on the Revolution, including, of course, French 
Revolution by Carlyle (Thomas). He will then 
go to the ‘authors’ catalogue to find the number 
of the shelf. But the reader in the first place may 
have turned up, not the word ‘France’, but the 
word ‘Revolution’. Then he will find Revolution 


gr 
^rican), Revolution (French), Revolution 
:an), Revolution (Russian), and soon, all in 
;etical order. Under Revolution (French), 
rse, he will find once more French Revolution 
lyle (Thomas). 
me libraries the ‘authors’ catalogue and 
' catalogue are combined in a single set 
from A to Z. In most libraries books on 
ect are arranged together. For instance, 
ravel books will be on one set of shelves, 
according to the authors’ surnames from 
Many public libraries have adopted 
wdized system of figures for numbering 
rate subjects on their shelves, 
ystem which is called the Dewey decimal 
is based on decimals because decimals 
extra sections to be fitted in as required. 
stance, all subjects related to places and 
history are allotted the numbers goo to 
urope is 940 to 949, Asia 950, and so on. 
the countries of Europe has a number 
vhere between 940 and 949: England, for 
, is 942. Places within England would 
ihis same number followed by a decimal; 
. for instance, is 942:1, and a place 
ı London would have a further number 
‘he decimal point; thus West London is 
. In the same way, the Midlands are 942°5, 
‘shire is 94.2°57, and Oxford 942:571, and 
. Thus with a little patience one may get 
' to the numbered shelf dealing with any 


INDEXES. A book index is an alphabetical 
the people, places, and events mentioned 
in a book, indicating the number of the page 

' which each mention is made. An index is 
essary to almost all books except novels and 

icGonaries. 

Various people who turn to an index to look 
up a subject may not all think of the same word. 
For instance, if four people were interested in 
stamp-collecting, one might look up ‘Postage 
Stamp’, another might look up ‘Stamps’, a 
third ‘Philately’, and the fourth ‘Collections’. 
A good index would have three or four of those 
words, all referring to the same entry. 

Sometimes an entry will have a reference 
beginning ‘See’ or ‘See also’, directing the 
reader to another part of the index. Entries 
of a very unimportant nature are generally 
omitted, to save space and the reader’s time. If 
one person or subject is mentioned a great many 
times, the index will be more useful if a clue is 
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CENTURION, H.M.S. 
given to the particular topic dealt with on each 
page, instead of just a long list of page numbers. 

In making an index the first stage is to read 
through the book, writing down every subject, 
including people and places, with which it deals, 
and the number of the page on which each 
appears. In making some indexes a separate 
small slip of paper is used for each written entry. 
In other cases entries are written or typed on 
long sheets of paper, and after careful checking 
and improving, the sheets are cut with scissors 
into small slips. In each case the slips are then 
arranged in alphabetical order. With names of 
persons the surname comes first, as in telephone 
directories, except, of course, with Kings and 
Queens and certain other historical persons. 

See also LIBRARIES; REFERENCE BOOKS. 


CATAPULTED AIRCRAFT, see AIRCRAFT 
‘TAKE-OFF. 


CATERPILLAR CLUB, see PARACHUTE. 


CATERPILLAR TRACK, 
VEHICLE. 


CELTIC LANGUAGES, see Iris; WELSH; 
GAELIC. 


CENTURION, H.M.S. The tale of the 
voyage round the world in 1740 of H.M.S. 
Centurion, manned by 507 men and carrying sixty 
guns, commanded by Commodore Anson, is an 
epic of heroic endurance. The Centurion was one 
of a powerful British squadron of six men-of- 
war and two victualling ships which was sent 
to harass Spanish trade and Pacific outposts— 
much as Drake had done, but on a larger scale. 
The Centurion on its return home brought about 
£300,000 in Spanish treasure, and so her trip 
was hailed as a very successful venture. 

But this raiding expedition was an outstanding 
example of bad staff work and criminal mis- 
management. The Admiralty dispatched the 
ships ill-provisioned and ill-manned. They even 
sent as marines on active service, and beyond 
Cape Horn, 500 Chelsea Pensioners; all of them 
who could walk are said to have deserted before 
embarkation; the remainder all perished on the 
voyage. But sickness did not strike down only 
the Chelsea Pensioners. When the Centurion 
reached the island of Juan Fernandez (off the 
coast of Chile) hardly more than 200 of the 
original ship’s company were still alive, and 
those were weakened by scurvy. Meanwhile 


see TRACKED 


CENTURION, H.M.S. 


~~ National Maritime Museum 
MODEL OF H.M.S. CENTURION 
This model was made for Lord Anson after his voyage 
round the world in the Centurion 

the Wager, a store-ship, had been lost by ship- 
wreck, and two men-of-war, the Severn and the 
Pearl, had put back. But Anson, in the face of 
such adversity, still determined courageously to 
go on; and after meeting many difficulties and 
being forced to sink the two ships which still 
remained to him besides the Centurion, he inter- 
cepted and captured a Spanish treasure ship 
bound for Manila. The voyage lasted alto- 
gether 3 years and 9 months, and added much 
to men’s knowledge of navigation and geo- 
graphy. Anson’s Voyage round the World was an 
extremely popular book. 

The figurehead of the Centurion, which was 
long treasured by the Pensioners in Greenwich 
Hospital, is now destroyed; but Lord Anson’s 
own model of the Centurion is exhibited at Green- 
wich in the National Maritime Museum. 


CHARTS. A chart is the navigator’s map of the 
sea. Mars (q.v.) depict the land, charts the 
water and the sea, lake, and river bottoms 
covered by water. Cloast-lines are shown on 
both, and are especially important to the users 
of charts because the danger of shipwreck in- 
creases as shallow water and shore are ap- 
proached. In early times charts showed little 
more than the coast-lines, because sailors rarely 
ventured far out of sight of land, and sea depths 
or soundings, which form so important a feature 
of modern charts, were rarely shown. 

The Mediterranean Sea, although by no 
means the only sea on which men sailed, was 
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the first to be charted. The oldest ai“ +o naviga- 
tion which have come down from past are 
Greek and Roman descriptions o rts, and 
these may have been intended {i use with 
charts no longer in existence. The est chart 
that survives is a Portolan Chart, ch dates 
from 1300, and shows considerable : >l. These 
Portolan Charts (the name come. Yom an 
Italian word referring to ports) we oduced 
for about three centuries, largely by ian and 
other Mediterranean seamen, and |» r by the 
Portuguese (see chart). They show Hy the 
coast-lines of the Mediterranean and ::.:ck Seas, 
and finally extend to the Atlantic coasts of 
Europe and North Africa. They we: wn by 
hand in bright colours on parchment. They 
were not drawn to a very exact scale, but full 
use was made of the skin or parchment, whatever 
its size and natural shape. Nor were lin ~s of lati- 
tude or longitude shown, for these eariy charts 
did not follow any formal Ma» Pe JECTION 
(q.v.). The most striking feature, s; ct from 
colour, consists of the sets of lines whi > radiate 
from and join up numerous points a’! over the 
charts like spiders’ webs. These lines, |. own as 
‘rhumb lines’, gave mariners the approximate 
compass direction from place to place. ^ie cen- 
tral line through each of these points w- always 
orientated to True North, but the ot s were 
not necessarily true compass bearings They 
were probably as nearly true as it wa: »ossible 
to steer by compass in those days. 

Charts were first printed towards th- end of 
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was a period of great EXPLORATION (tj 
sea, for Columbus first crossed the Atlantic in 
1492, and the first ship to sail round the world 
arrived back in Spain in 1522. A chart of 1529 
by Diego Ribero, a Portuguese in the employ- 
ment of the King of Spain, was the first to show 
the Pacific and Atlantic Oceans in nearly 
the shape known now. Until about this time 
English sailors, though they knew the coasts of 
Europe quite well, possessed no sea charts except 
a few drawn by foreigners. . Indeed, sailors like 
Drake and Frobisher later carried globes on 
their ventures across the oceans. Henry VIII, 
however, having realized the disadvantages of 
this lack, had introduced skilled navigators and 
mathematicians, mainly from northern France, 
and had manuscript charts made of many English 
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National Maritime Museum 


PORTOLAN CHART OF THE ATLANTIC OCEAN, OF ABOUT 1550 


rs, a few of which are still in existence. 
! ' founded the Brethren of the Trinity to 
astal mariners with pilots, beacons, land- 
and buoys (see TRINITY House). 
: Dutch, as enterprising sea-traders and 
who saw the possibility of making money 
‘he publishing business, produced many 


charis. The first volume of engraved charts was 
pudished in 1583 by the Dutchman, Lucas 
Waghenaer. Shoals, banks, shingle beaches, 
soundings, and good anchorages were marked; 


a silhouette, or outline view, was given of the 
coast as seen from a few miles out at sea, a 
feature which is retained on British charts. The 
work became so well known that English sailors 
long called any volume of charts a ‘Waggoner’. 
Another Dutchman, known as Mercator, had 
published a chart for which he had devised a 
novel kind of projection, enabling ships to 
determine accurate compass bearings from place 
to place. Mercator’s method has become the 
standard projection for all charts except those 
meant for special uses such as entry to ports, By 
the middle of the 17th century the Dutch were 
publishing charts under Government authority. 


A little over half a century later the French 
established a central chart office in Paris. 

In the 18th century so much material had 
been collected at the British Admiralty, includ- 
ing surveys from the voyages of Vancouver, 
Captain Cook, and others whose names have 
a permanent place on world maps, that in 
1795 the British Hydrographic Department was 
founded. It was ‘to take charge and custody 
of such plans and charts as then were, or should 
thereafter be, deposited in the Admiralty, and 
so select and compile such information as might 
appear to be requisite for the purpose of im- 
proving navigation’. From that date systematic 
surveying, carried out specially to produce 
charts, became increasingly important. The 
department was fortunate in having as hydro- 
graphers brilliant men such as Rear-Admiral 
Beaufort, who is more widely known by the 
Beaufort weather scale (see Winp, Vol. III). 
During the following century nearly every other 
civilized seafaring country founded departments 
whose whole business was to publish charts and 
carry out marine surveys; but the pre-eminent 
position which Britain finally gained has been 


CHARTS 
retained. Most of the world's surveying has 
been done by the Royal Navy, and British 
Admiralty charts are used all over the world. 

Every sea and coast important to navigation 
has now been charted, but only a few of the 
charts are up to the highest modern standards. 
Changes in sea bed and coasts, owing to erosion 
or other causes (see Coasts, Vol. III), the pre- 
sence of wrecks, and the deeper draught of large 
ships make frequent revision necessary. Once 
it was difficult to establish longitude at all; 
the construction of an accurate time-keeping 
CHRONOMETER (q.v.) in the 18th century was 
a great step forward; and to-day wireless time- 
signals make the chronometer no longer essen- 
tial. Sailing ships were more difficult to control 
when surveying than modern steamships are. 
Soundings in the deep oceans, which once took 
hours by wires and weights, now take only 
seconds by EcHo-souNpIiNG (q.v. Vol. VIII). 
Decca, a method of locating position by means 
of radio (see NAVIGATION, Arr and MARINE), 
is proving of great assistance in surveying, and 
the Danish Navy has recently completed a 
survey of the coast of Greenland using portable 
Decca transmitting stations, which were set up 
on shore and moved as necessary. Aeroplanes 
assist by photographing coasts not already 
adequately mapped by land surveys. 

The British Admiralty employs about half a 
dozen surveying ships, which are usually frigates 
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DETAIL OF A CHART OF THE ENGLISH COAST FROM PORTLAND 
TO PLYMOUTH 


From Lucas Waghenaer's Mariner's Mirrour, 1588. 
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DETAIL OF A MODERN CHART OF LOWESTOFT 


By courtesy of the Controller of H.M.S.O. and t: 
grapher of the Navy 


or mine-sweepers converted for this work, but 
easily revertible in case of war. They are in the 
charge of the Hydrographer of the Navy, who 
is usually a Vice-Admiral. Thus charts arc con- 
stantly revised, and the Hydrography Depart- 
ment of His Majesty's Navy prints over half a 
million copies every year, varying in scale from 
those covering a whole ocean to those showing 
the detailed approach to a single harbour. 


See also NAviaATIoN, History or; NAVIGATION, AIR; 
NAVIGATION, MARINE; Maps, History OF. 


CHINESE LANGUAGE. Chinese belongs to 
a very large family of related languages, called 
the ‘Sino-Tibetan’ family. Chinese, Tibetan, 
Burmese, and Siamese were, in fact, once one 
language (just as French, Spanish, Italian, &c. 
were all once Latin (see LANGUAGE, History OF). 
Very many other far eastern languages, the 
names of which are not well-known to the general 
public, also belong to this Sino-Tibetan family. 
Tibetan, Burmese, and Siamese are each written 


heir own special alphabet, but none of these 

alphabets are at all like that used for 

se. Tibetan, especially, has a large litera- 

mostly dealing with Buddhism) dating 

the 7th century A.D. The most important 

: Chinese dialects are Northern Chinese. 

nese, Amoy (also called Hokkien), Hakka, 

and Fuchow. These differ as widely 

ie another in their spoken form as docs 

h from French. In their written form, 

ver, they are very similar, so that we talk 
ects rather than of languages. 

re is now a standard form of Chinese, 

on the Northern dialect, spoken in the 

Peking. In the 17th century, when 

u invaders established a new dynasty in 

a, this dialect became the language of their 

and was spoken by all higher officials 

ghout the Chinese Empire. It became 

; as Kuanhua or official speech; and be- 

Portuguese travellers long ago began to 

hinese officials Mandarins (a form of an 

ndu word), other Europeans took to 

this Kuanhua dialect Mandarin. After 

ing up ofa republic in China in 1911, in 

f the old system of emperors, the new 

nent felt that it was important to have 

iage that could be understood through- 

whole of China not only by officials but 

‘ery citizen; so the Northern dialect as 

in Peking was chosen as a model. Making 

ational language of Kuoyü understood 

:hout China was part of the Government's 

mme for universal education. This pro- 

me, however, was interrupted by war. 
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Nevertheless, Kuoyü is now understood and 
spoken by all educated Chinese—no mean 
achievement when one thinks of the great 


nguage barriers of Europe. 

In the West we write phonetically; that is to 
say, we write groups of letters which represent 
sounds (see ALpmaBeT). Thus in writing and 
reading, as well as in speaking and listening, 
we depend on the sound alone to give us the 
meaning of the word. Not so the Chinese. 
Instead of representing sounds by means of an 
alphabet they represent each word by a draw- 
ing or ‘character’. These characters have now 
become so shortened, through being written 
quickly, that it is usually quite impossible to 
distinguish the original drawing. But as we 
have examples of Chinese writing on bones and 
tortoise-shells that date back as far as 1000 


CHINESE LANGUAGE 
B.C., we have been able to reconstruct many of 
these drawings in their earlier forms (Fig. 1). A 
character of a woman and a child represents 
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FIG. I. EVOLUTION OF A CHINESE CHARACTER 


a, Stone age pictograph of a cooking pot; b, c, transition 
forms; d, modern character 
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‘love’, that of a man and a child ‘protect’, and 
that of a hand over an eye ‘to look’, that of a 
woman under a roof ‘peace’, and that of a pig 


Woman %& child X lve 4f 
man { chid Æ protect ff 
hand ES eye H look 4 
woman k roof “aa peace X 
pig ZK roof ^ home 2 


FIG. 2. EXAMPLES OF CHINESE CHARACTERS 


under a roof ‘home’ (Fig. 2). Each character is 
a visual symbol of the word the writer is trying to 
convey and is only indirectly concerned with the 
sound of that word. Once a Chinese has learnt 
that a certain character $ means ‘elephant’ 
he will always understand it when he sees it, 
even though it may be pronounced siang in his 
dialect and jiceng in that of the writer. Charac- 
ters are usually arranged in vertical columns 
to be read from top to bottom, the columns 
being read from right to left. 

In ancient Chinese, words contained only one 
syllable, so that all characters represent only 
one syllable. In modern Kuoyü, however, 
most words consist of combinations of two or 
more characters, each of which contributes to 
the meaning of the word. Thus yau ‘to invite’ 
and ching ‘to ask’ make up the modern word 
Jauching ‘to invite’; similarly chu ‘to emerge’ and 
chi ‘to leave’ make up the modern word chuchü 
‘to go out’. The single syllable words of ancient 
Chinese are thought to have consisted of many 
consonants and complicated double vowel 
sounds (or diphthongs). In the course of time 
these complications have been smoothed away, 
and syllables in the modern Kuoyü language 
consist of one initial consonant, one vowel or 
diphthong, and sometimes a final ‘n’ or ‘ng’. It 


96 


CHINESE LANGUAGE 


p EE 
Pre 4£ 
2e 


F, xf Fem H] I 
DW WR EO [^ jM dS EIS d 
HAUTS ex. 
sce eed = D 
C BIR MAM RE ds 
ae HERE: ee FL DI^ mép 
DA GARRARD ER 
EU) HT RARE TR 
Xe xb om A 
i bea aa Foe 
r. B [2 1 poe 
E i ae mem E ma 
£ KA mi, € KS 
| Mek mye £ Hey 
LRT PEA B Ad 
ZAR Rt X 
X2A gee x BA 
Pr) IY ^ 25 
pei CAR Toda 
KR oO; $ Bp 
ap BE OL BS 
Siko E 


l 
Vr 


| 


Bodleian Library 
PAGE FROM A CHINESE HISTORICAL NOVEL, ‘THE ROMANCE OF 
THE THREE KINGDOMS” 


Printed from wood-blocks in the 16th century 


may have been as a result of the dropping out 
of initial consonants that there grew up a system 
of tones or pitches of the voice whereby each 
syllable may be pronounced in one of several 
different ways. The tone helps to distinguish 
several characters which would otherwise be pro- 
nounced in exactly the same way. In Kuoyü 
there are four of these tones; the first is pitched 
high and even, the second is pitched high and 
rises sharply, the third is pitched low and falls 
a little before it rises, and the fourth is pitched 
high and falls sharply. The syllable tw, for example 
(pronounced rather like English ‘two’), means 
*bald' in the first tone, ‘disciple’ in the second, 
‘earth’ in the third, and ‘rabbit’ in the fourth. 


Until the beginning of the 20t! tury the 
greater part of written Chinese y | a style 
which imitated that of the Chinese ics, most 
of which were written before 2c: c. This 
written style, which the Chinese Venyan, 
became more and more artificial far re- 
moved from current speech, so th is now 
almost a different language. Since »reover, 
it could only be understood by sch amiliar 
with the classics, it appealed to a very 
small proportion of the people. In 7, how- 
ever, there was a revolution in Ch: > litera- 
ture, and writers began to write m as they 
spoke; so that now, with a knowle: f some 
3,000 characters and a knowledgc modern 
colloquial Chinese, it is possible to v ad with 
case most of the books published to-c. y. 

Chinese has often been described as ‘he most 
difficult language in the world. It is ‘rue that 
it is extremely difficult to learn to spe»: Chinese 
perfectly, and the learning of chara. ers only 
increases this difficulty; but since the inguage 
has no inflexions, declensions, and cc; gations 
—that is, no special endings to show ne func- 
tion of the words in a sentence (see i NGUAGE 
STRUCTURE), it is one of the easiest thir ; in the 
world to make oneself understood. I ne does 
make the effort, moreover, one has -e satis- 
faction of speaking one of the two guages 
which are spoken by more people than - y other 
languages in the world—the other being “nglish. 


See also WRITING, History or; LANGUAGE 5: :UCTURE. 
See also Vol. I: CHINESE CIVILIZATION. 


CHRONOMETER is an accurate timepiece 
used for time-keeping at sea. Accurate time i$ 
needed when fixing the position of a ship by 
observing the stars, and before the advent of 
wireless time-signals, a ship might go for many 
weeks without being able to check its time. The 
chronometer was invented by John Harrison in 
1735 (see Navication), and was later improved, 
and manufactured for the first time on a large 
scale, by two English makers, John Arnold 
and Thomas Earnshaw. Harrison’s first chrono- 
meter was a massive affair: later models re- 
sembled more a small clock of to-day, and were 
mounted with a sprung suspension in a wooden 
box. By the end ofthe 18th century Earnshaw’s 
chronometers were very similar in mechanism 
and appearance to those now in use. Even to- 
day the chronometer is still a delicate instru- 
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nent, and must be looked after carefully if it is 
remain accurate. Its box is kept in a special 
partment as free as possible from vibration 
changes of temperature. 
` :reless time-signals all over the world have 
ly reduced the importance of the chrono- 
r, and nowadays, particularly in aircraft, 
curate wrist watch with a centre second- 
is often used instead. Before the invention 
ireless, a ship would carry three chrono- 
rs which would be compared daily—three, 
:use then if one were to lose or gain it would 
obvious which one it was. This is still done 
rge ships to-day, so that accurate navigation 
be maintained if the wireless breaks down. 


iso Compass; SEXTANT. 
also Vol, VIII: Crocs, 


IVIL AVIATION. x. Arr Roures. Many of 
world’s long-distance air routes follow the 
tracks of sailing ships and land travel, and 
ot try to cut across the world in a straight 

as the crow flies’. This is because long- 
lished seaports and other cities, besides pro- 
passengers for air lines, possess hotels, 

1c power, skilled technicians, food supplies, 
cilities for oil storage, which would be 

Jt to organize in the middle of a desert. 

| iat reason an air route will often go the 

s vay round’. The flight from London to 

lia, instead of going the shortest way 
central Asia, passes through Rome, Cairo, 
hi, Calcutta, Singapore, and Batavia 
arta). 
tain, being a small country with well- 
developed land transport, is less dependent on 
internal air transport than large countries like 
U.S.A. British airports, however, form an im- 
portant link between North America and the 
continent of Europe. The busiest airport in 
Europe is on the outskirts of London; at peak 
periods it handles an aircraft every 2 minutes 
on one runway alone. There are twelve major 
airports in Britain licensed to handle regular 
passenger air-liners, and another fifty on the 
continent, 

The air lines of the world, in 1949, carried 
25 million passengers. Day and night, through- 
out the year, aircraft took off and landed at an 
average of 720 craft an hour. There were 11,000 
flights across the North Atlantic. Of the 70,000 
passengers carried on the world's airlines on an 
average day, 10,000 used European airfields. 
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CIVIL AVIATION 

Air lines may be State-run or private corpora- 
tions, but in all countries the air-line routes and 
the kinds of aircraft they are allowed to fly are 
under the general control of the government. In 
Britain this control is in the hands of the Ministry 
of Civil Aviation. The principal countries belong 
to the International Civil Aviation Organization 
(I.C.A.O.), which is linked with the Unrrep 
NATIONS (q.v. Vol. X); by this means govern- 
ments discuss and agree on international routes. 
Most countries agree that the aircraft of any 
country may fly with passengers to and from any 
other country. But a country will generally not 
allow its own local town-to-town air routes to be 
run by an air line of another country. The air 
lines themselves, through the International Air 
Transport Association (LA.T.A.), arrange the 
issue of international tickets, and the transfer of 
fares due to one another. 

British air lines are controlled by two Govern- 
ment corporations. British European Airways 
(B.E.A.) flies aircraft between Britain and Euro- 
pean airports. The British Overseas Airways 
Corporation (B.O.A.C.) links Britain with other 
continents. 

B.E.A. is the world's tenth largest air line. In 
1949 its aircraft flew 15,145,000 miles, carrying 
708,000 passengers, 3,400 tons of mail, and 
4,770 tons of freight. Roughly four-fifths of its 
income comes from passenger fares, the rest 
being divided between mail and freight. A good 
proportion of B.E.A. passenger traffic connects 
London and Paris; more than 7,000 people use 
this route in each of the summer months. 

Apart from the main air lines, many small 
companies supply aircraft on charter, rather like 
Tramp Ships (see Surprinc, Vol. VII). They 
may be hired to carry a passenger on urgent 
business, but chiefly they carry out-of-season 
fruit, expensive flowers and other perishable 
goods, newsreels, medical supplies, urgently 
needed machinery, or valuable live-stock such 
as racehorses. One British freight-carrying air- 
craft has large doors through which a car can 
be driven straight into the hold; a party of 
motorists can be flown across the English 
Channel while sitting in their car. 

Many aircraft carrying out flights within a 
continent are two-engined machines with a tota] 
horse-power of 2,200 to 4,400. The longer flights 
across oceans are mostly made by four-engined 
craft with a total horse-power ranging between 
5,000 and 14,000 (see AIR-LINER). 


CIVIL AVIATION 

2. Sarery Rures. Every country makes safety 
rules, because carelessness in flying, aircraft 
building, or airport management could cause so 
many accidents. Since each aircraft which visits 
any country has to observe the local rules, most 
ofthe nations have agreed to certain standardized 
rules, besides other rules which are only observed 
by the countries that make them. 

Safety standards concern four things: (a) the 
qualifications of the air crew; (b) the design, 
manufacture, and maintenance of aircraft; (c) the 
navigational facilities provided for aircraft, such 
as radar and weather news; (d) the actual method 
of piloting an aircraft. 

In Britain each member of the AIRCREW (q.v.) 
must hold a licence for his own kind of work, 
whether pilot, engineer, or radio operator; the 
licence is given after an examination, which is 
repeated every year. High qualifications are 
needed: an Airline Transport Pilot's licence, 
which entitles the holder to command any trans- 
port craft, is granted only if an applicant has 
flown at least 1,200 hours as pilot-in-command 
or co-pilot. 

Each British aircraft must have a certificate of 
airworthiness, which is given only if the maker 
satisfies Government-appointed examiners that 
special rules for manufacture were obeyed. The 
certificate must be renewed every year after 
examination of the aircraft, which must be 
maintained according to approved methods. 

For every kind of flight various navigational 
aids are laid down, including radio equipment 
and radar instruments, depending on the facilities 
available at airports which the aircraft will use 
(see NAVIGATION, Air). 

Rules about the actual use of an aircraft 
govern its loading, the amount of space on the 
aerodrome within which it must be able to take 
off or land, the height by which it must clear 
obstacles on the ground, the fuel reserves to be 
carried, and the composition of the aircrew. 

All pilots are regularly trained in the use of 
particular aerodromes; on a single route the pilot 
may have to know the exact way to land and 
take off at twenty aerodromes of different pattern. 
Less severe rules apply to private flying, in which 
a pilot is not allowed to carry passengers for 
payment. Interchange of rules is arranged by 
the International Civil Air Organization, to 
which fifty-four nations belong, and which has 
its headquarters in Montreal. 

See also AEROPLANE; AIR-LINER; AIRPORT. 
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CLASSICAL SHIPS. On the banks of the 
Rivers Nile, Tigris, and Euphrates sprang up 
the first town civilizations (see Axt r CIVILIZA- 
tions, Vol. I). Growing cities 1. Egypt and 
Asia Minor, needing to draw im; from ever 
wider areas, relied on these river: s highways 
of trade, government, and war. J'he monu. 
ments and burial treasures of s: -ient Egypt 
are rich in representations of not: fleets and 
in models of smaller vessels. Sh -building is 
also depicted. The Egyptian woo: ship was 
shallow, broad of beam, overhang!: the water 
at bow and stern, keelless, with A-: sped mast, 
steered by one or more rudder-oa: id rowed 
by anything up to fifteen men a s Simple, 
oared galleys with sharply up-turned bow and 
stern appear on the later monume of Egypt 
and Mesopotamia. They seem to be typical 
of the seafaring peoples who dominated the 
Mediterranean after 1500 B.C. | yielded 
ultimately to the Greeks. With sich ships, 
probably, people of the island of («te estab- 
lished their wide maritime empire (:«« MINOANS, 
Vol. D, and the ProEewicraws (q.v. Vol. I) of 
Tyre traded with Spain, founding € iz on the 
Spanish coast and Carthage in Afric... and even 
sailed as far as Britain. 

The Cretans were followed by tho GREEKS 


(q.v. Vol. I), who were a great seafaring people 
even as early as the 12th century p.c. We know 
this from the stories of the expeditior. to Troy, 
and of Jason's voyage in the ship 4/0 to the 
farthest limits of the Black Sea (se GREEK 
Heroes, Vol. I). Homer's poetry and a crude 
drawing of a galley from the late heroic age 
show the characteristic features of the carly 
Greek war-galley, a high, up-curving stern, and 
a snout-like bow often painted to resemble the 
head of an animal (see Junx), behind which the 
bow-post is stepped into the keel at right-angles 
(see Fig. 1). The method of construction of the 
bow suggests that the long, narrow, light Greck 


Louvre, Paris 


FIG. I. SHIP ON THE ‘FRANÇOIS VASE’, EARLY OTH CENTURY 
B.C. 


The ship has been beached stern first 
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into the keel. The steersman sat in the high 
stern and steered with two rudder-oars, one on 
each side of the ship. Oars were used where sail 
was unsuitable, particularly when the ship was 
being brought in to the beach stern first, or was 
being taken out. At first ships were classified 
by the number of oars worked, twenty usually 
in Homer's Odyssey, though fifty-oared ships are 
mentioned. Penteconters (twenty-five oars a 
side) and triaconters (fifteen oars a side) are the 
typical war-galleys of early Greece (see Fig. 2). 
For trade the Greeks used what they called 
‘round’ ships (see Fig. 3), as opposed to the ‘long’ 
warships. These two types remained essentially 
unchanged throughout classical times, although 
between the 8th and the 5th centuries p.c. and 
again in the 4th century s.c. the war-galley 
adopted new methods of rowing. 

The first developments were in the interests 
of efficiency, to increase oar-power without 
the counterbalancing increase in weight which 
derives from the bark canoe, or from mere lengthening of the ship would bring. By 
ermediate type, the dug-out canoe (see an arrangement of oars at two levels the same 

A single rectangular sail, which could number of oarsmen could work a ship of half the 

ened in too strong a wind, hung from length (see Fig. 3). The old names, penteconter 
arm slung from a single mast stepped and triaconter were, at first retained, but when, 


Archaeological Museum, Madrid 
RIACONTER ON A GREEK VASE of about 500 B.C. 
ursmen’s heads can be seen above the gunwale 


Louvre, Paris 
b. PENTECONTER UNDER SAIL AND OAR 
nting on a Greek vase, 6th century B.C. 


British Museum 


FIG. 9. MERCHANT SHIP (LEFT) AND TWO-LEVEL WARSHIP (RIGHT) 
Painting on a Greek cup, about 540-500 B.C. 
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by the invention of a projecting support for the 
oar, a third level could be added, a new name 
trieres (Latin: triremis) was introduced to indicate 
that the ‘room’ or longitudinal space allotted 
to each oarsman in the simple galley now 
accommodated three men. The classical trireme 
had a crew of 200 (30 officers and marines, 170 
oarsmen), and was about 100 feet long and 20 
feet broad. The three men in one ‘room’ at 
different levels used oars of the same length, 
but nevertheless the system must have required 
a very high degree of skill to work successfully. 
The citizen crews of Athens, by their mastery of 
a difficult weapon, won for their city, in the 5th 
century B.C., an empire and leadership of the 
civilized world. 

The last development of the ancient oared 
galley was to meet economic needs rather than 
to increase efficiency. In spite of a shortage of 
skilled oarsmen, Athens was bent on restoring 
her naval power which she had lost in her 
struggle with Sparta. Towards the middle of 
the 4th century z.c. she built tetrereis (Latin: 
quadriremes) and pentereis (Latin: quinqueremes) by 
setting two or three men at larger oars probably 
at two levels. Later, when, after the death of 
Alexander the Great, the rivalry between the 
kingdoms of the Eastern Mediterranean was in- 
tense, the number of rowers in each ‘room’ went 
up to ten, and led to the gigantic penteconters, 
built in Egypt; in these the enormous oars at 
three levels must have been worked by sixteen 
or seventeen men each, half the gang pushing 
and half pulling, as in some French and Italian 
galleys of the 15th and 16th centuries A.D. 

When the Romans took to the sea to defeat 
the powerful Phoenician colony of Carthage, 
they sensibly adopted the quadrireme and quin- 
quereme, types sufficiently light and manceu- 
vrable, but providing a solid platform for the 
deck-soldiers on whom they principally relied. 
At the battle of Actium in 9r m.c. Augustus 
defeated his rival Antony, who was supported by 
the fleet of heavy ships of the Egyptian Queen, 
Cleopatra. This naval fight seemed to prove the 
value of lighter, more manceuvrable craft against 
the heavy ships of Alexander’s successors. This 
battle, in fact, by establishing the Roman im- 
perial power, removed the necessity for battle 
fleets for three centuries, When, in the 4th 
century A.D., the Roman power was again dis- 
puted in a sea-battle, triremes were the heaviest 
vessels mustered, and all were on the losing side. 
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By the end of the century the t;ee-level ships 
seem to have vanished; the two-level system, 
however, survived in the Byz: ^ne dromond, 
which was still to be found the eastern 
Mediterranean at the time of th usades. 

See also Satine Snips. 
CLIMATE AND COMMUNICA “IONS. The 
way men travel, like their food. iheir clothes, 
and their houses, is affected b; MATE (q.v. 
Vol. III). This is particularly so i> parts of the 
world in which the climate is : mely cold 
(see SNow AND Ice TRAVEL) or extremely dry 
(see Desert TRAVEL). 

1. Roap. Rain is the feature o! the British 
climate which has caused mc rouble to 
travellers by road in the past. Be the intro- 
duction of Macapam Roaps (q.v.), and later of 
tarmac, rain covered the rough tracks with a 
deep layer of mud, and made tr: with any 
wheeled cart or carriage almost iv possible in 
winter. Even pack-horses were .^ry much 
hampered. Nowadays much care l::: to be paid - 
to drainage, so that roads may no: main wet, 
and likely to cause skids. All rubl.: tires now 
have treads of various patterns ulated to 
reduce the chances of skidding. There is a skid 
test-track at the Government Roa Research 
Laboratory, at Harmondsworth in Middlesex, 
where different kinds of tire and road surface 
are tried out under the most difficult conditions. 
At the London Transport training-school for 
bus-drivers, pupils have to drive on a concrete 
track covered with mud and oil, and learn to 


control their skids. t 
Water in motor-car radiators may freeze in 
very cold weather, causing the radiator pipes to 
burst when the ice thaws. This can be avoided 
by adding a liquid preparation of glycerine, 
which has a lower freezing-point than water. 
When there is snow on the ground, tires are 
fitted with special chains which bite into the 
snow and prevent slipping. In cities salt is some- 
times put down; a mixture of salt and snow has 
a lower melting-point than ordinary snow, and 
as the temperature is usually above that lower 
point, the snow melts. If the fall is a heavy one 
snow-ploughs may have to be used. These are 
of two kinds: a rotary plough, as used in Scot- 
land, consists of a large spinning fan mounted 
on the front of a heavy lorry to cut a path 
through the snow; a simpler snow-plough is 4 
vehicle on caterpillar tracks with a low, pointed 
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THE POSITION OF WEATHER SHIPS IN THE ATLANTIC IN 1950 


"ke a bulldozer, which pushes the snow 


t 1 side. Snow-ploughs can be fitted to 
t s they are in Birmingham. 

Lv- Vol. III) can do more than any- 
th : to paralyse road traffic. Since electri- 
cit wever, is now used a great deal instead 
of oal, and smoke is reduced in cities, the 
dens: 1ogs of the 19th and early goth centuries 
do occur so often. 


2. Rar., Two of the worst enemies of rail- 
e fog and snow. Fog, by reducing visi- 
bility, deprives engine-drivers of a clear view 
of their signals. The dangers are considerably 
reduced by fog-penetrating colour-light signals 
in " ice of the old semaphores (see SIGNALLING, 
Ratway), and still more by the installation of 
automatic train-stopping apparatus (see AUTO- 
MATIG SIGNALLING). Otherwise fog-signalmen 
armed with detonators must be stationed at 
every distant and home signal until the fog 
clears. In cold climates snow can obstruct by 
drifting over railway tracks, especially in cut- 
tings, and snow protection, in the form of snow 
fences and snow sheds, or roofing over a line, 
is necessary to avoid blockage. 

In mountainous areas, such as those of the 
Alps in Europe or the Rocky Mountains in 
North America, the serious danger of avalanches, 
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which may block lines, sweep away overhead 
electric equipment, and engulf trains, must be 
guarded against. Where railways cross recog- 
nized avalanche tracks (especially lines carried 
along precipitous mountain slopes, such as the 
Swiss Létschberg Railway in the Lonza Valley), 
they must be covered by avalanche tunnels, with 
sharply sloping roofs which carry the avalanches 
harmlessly over the line. Snow-ploughs, as on 
roads, are used to clear falling or drifting snow 
on the open stretches, Exceptionally heavy rain, 
especially in the form of cloud-bursts, is known 
to wash away track and even bridges. The 
worst British visitation of this kind occurred 
in August 1948, when seven bridges on the 
East Coast main line between Berwick and 
Dunbar were carried away completely, and the 
track was damaged or blocked at twenty-seven 
different points In severe frosts the rods which 
operate semaphore signal arms are sometimes 
frozen to their joints, and the moving ‘points’ of 
the rails at junctions are frozen up. Frost on 
the conductor rail of electric railways can pre- 
vent the current passing to trains, and may have 
to be scraped off by special brushes on a pilot 
locomotive. 

3. Sea. Although ships are no longer depen- 
dent on the wind, they may be slowed up and 
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even endangered by gales and fog. Until quite 
recent times, the closing down of a sea fog in 
busy shipping areas was marked by the ringing 
of fog-bells and the rattle of anchor cables as 
ships were hurriedly moored; no vessel dared 
move until the fog lifted. The development of 
radar instruments for detecting objects at night 
or in fog, has made a change. A cargo vessel 
has been known to leave a Continental port in 
a fog too thick for even the harbour pier-heads 
to be seen; the ship has crossed the North Sea, 
and navigated through lines of fogbound ship- 
ping in the Thames to her berth at Tilbury, 
entirely by the use of her radar apparatus (see 
NAVIGATION, MARINE). 

The danger presented by icebergs, often 
shrouded in fog, was brought home to people 
in 1912, when the British liner Titanic, then the 
largest and fastest ship in the world, struck an 
iceberg on her maiden voyage from South- 
ampton to New York, and sank with the loss of 
more than 1,500 lives. Largely as a result of this 
disaster, coastguard cutters of the United States 
maintain by international agreement an ice 
patrol between March and June of each year. 
During this period the shipping routes of the 
North Atlantic are invaded by IcEBERGS (q.v. 
Vol. III) which break away from the ice of the 
Polar regions under the influence of spring 
thaws, and drift southward. Vessels of the ice 
patrol send out radio warnings of the position 
of icebergs and, when the bergs are not too 
large, sometimes destroy them by gunfire or 
explosive charges. 

It is important for the master of a vessel to 
have warning of a gale, so that he can alter the 
ship's course and avoid the worst of the bad 
weather. To help aircraft and ships, weather 
forecasts are broadcast, based on information 
received from thirteen special weather-watching 
ships which are stationed in the Atlantic (see 
WeaTHER FonEcasriG, Vol. IIT). 

4. Ar. The chief weather hazards of air 
travel are violent air disturbances which buffet 
an aircraft during storm; ground fog which 
impedes taking off, landing, and the recognition 
of landmarks; and ice forming on the aircraft. 

Serious storms are avoided by a change of 
route, which is one reason why aircraft carry 
more fuel than they need for their direct 
journey. Ground fog, if local, can be avoided 
by diverting aircraft to fog-free airports. If the 
fog is not too thick, ‘blind flying’ instruments 
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will enable aircraft to take off anc land; even 
with their use, a pilot is required to be able to 
see the ground at a distance of a fw feet (see 
FrvixG INsrRuMENTS). If thick fog is . despread, 
flying is stopped. 

Ice can be a serious danger. If ‘sick layer 
of ice builds up on the leading edg: -f the air- 
craft’s wing, the shape of the edge, which has 
been carefully designed to slip smoot! v through 
the air (see FLviNG), will be altered. The wing 
may cease to have any lifting pow and the 
aircraft will then ‘stall’, and may iil to the 
ground out of control. A second dan: of icing 
is that its weight will overload the aircraft, and 
even upset its balance. Ice may form on the 
edge of the propeller, which will then cease to 
grip the air, and the aircraft may ‘stall’. Ice in 
the carburettor may retard or even stop the 
engines. Ice on the windows will ‘lind the 
pilot. Ice on the wireless aerial wil! interrupt 
communications with an airport controller. Ice 


in the altimeter tube will preven: 
knowing the height of his aircraft. Li 
have been known to smash the bladi 
turbine engine. 

It is not always easy to prevent ic 
Ice forms where there is moisture ! 
that is, in cold cloud. There may be :»o much 
cloud in the sky for the aircraft to ‘fly ound it. 
It may be impossible to climb above '', for the 
cloud may reach to 20,000 feet. Aircraft are 


ps of ice 
of a gas- 


forming. 
the air, 


protected from the danger of icing by devices - 
fitted to their structure. Strips of rubber in- - 


serted in the front edges of wings and tail-fin 
can be made to move with a continuous 


rhythmic movement which breaks up thin frag- 1 


ments of ice before they have time to thicken 
and become a danger. These edges are also 
sometimes fitted with porous strips, through 
which is squeezed a liquid with a very low 
freezing-point to melt the ice. In some aircraft 
hot radiator piping is led through the wings and 
tail. The carburettor and other parts are also 
warmed. Cockpit windows are kept clear by 
a spray of an ice-melting fluid, by a stream 0 
warm air, or by electrically heated wires running 
between the transparent layers of the window 
panes. Propellers are kept free from ice by an 
ice-melting fluid which is allowed to flow along 
the blades. The blades of some propellers are 
electrically heated. 

5. TELECOMMUNICATIONS. Telegraph and tele- 
phone communications as well as broadcast 


he pilot | 
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grammes, whether conveyed by wire or by 
ins of wireless, are subject to interference 
th by weather and by electrical disturbances 
: beyond the region of the earth. Overhead 
for telegraphs and telephones are some- 
broken down by snow and ice. Crackling 
be heard in the earpiece of a telephone 
flashes of lightning occur in the neigh- 
£ od. 

ireless transmissions are subject to ‘atmo- 
rics’ which may vary from a series of loud 
: to an almost inaudible hum, known as 
round noise’, Atmospherics are caused 
lectrical discharges in the atmosphere—in 
words, lightning. In the vast tropical 
of the world there are thunderstorms in 
*s most of the time in one district or 
cer, and these powerful discharges of 
t icity are ‘heard’ by wireless sets thousands 
les away. The continual picking-up of 
t distant discharges (numbering perhaps 
! cds in a minute) by a wireless set is a cause 
f ‘aint background hum that is often heard. 
^er cause can be a fault within the set.) 
A | the telephone, a storm nearby will cause 

lc angs or crackling in the wireless set. 
"t-wave wireless is hardly affected by 
at pherics, because the natural wave-length 


oí ish of lightning is ‘long’. A short-wave 
tri ission, however, is likely to be affected by 
dis\.-iions and fading if it is received from a long 
distance. When transmissions from America are 
bein» heard in Britain, for example, voices may 
beconie distorted and even cease to be heard. 


This is more liable to occur in the day than at 
night, and especially during periods of intense 
sunspot activity (see SuN, Vol. III). An electri- 
cally charged layer above the upper atmosphere 
normally reflects back towards the earth all 
wireless transmissions, which can then be heard 
over a wide area (see WIRELESS, HISTORY OF). 
This layer sometimes becomes erratic, and parts 
of it cease to reflect wireless waves, which escape 
through the ‘hole’ in the layer and are lost in 
outer space, instead of being received in wireless 
sets. 


See also Vol. III: Foo; ICEBERGS; WEATHER FORE- 
CASTING; WIND. 


CLIPPER SHIP. The clipper was a very fast 
sailing ship, rigged as a full-rigged ship: that 
is, her three—occasionally four—masts were 
rigged with square sails, apart from the fore- 
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and-aft sails on the foremast and the mizzen. 
Her lines were slim and yacht-like, with a 
lovely sheer or curve from bow to stern, which 
dwindled to a minimum amidships where the 
mainmast was stepped. Usually her masts were 
raked slightly aft; in the American clippers this 
rake was more pronounced than in the British 
ships, although the fine ships of the Aberdeen 
White Star Line, owned by George Thompson 
& Sons, came very close to American fashion 
in this respect. The tonnage of the clippers 
varied; on the average the British clippers did 
not much exceed 1,000 registered tons; but the 
later American clippers averaged 2,000, and 
some were as large as 3,000 tons. The designing 
of the clipper ship was the final attempt to prove 
the supremacy of sail over steam, and for a time 
the performance of the clippers brought great 
glory to their owners and to those who sailed 
and manned them. The ascendancy of the 
clipper ship lasted for about 30 years, from the 
middle of the 1840's to the middle of the 1870's. 

The forerunner of the deep-sea clipper was 
the Baltimore clipper, built on the lower reaches 
of the River Potomac in the State of Maryland, 
U.S.A. The Baltimore ships were, however, 
rather small and not full rigged, for the narrow- 
ness of the river limited the size of ship that 
could be built in the yards on its banks. The 
first real ocean-going clippers were built on the 
same design and lines at New York and Boston. 
One of the earliest built was Sea Witch, of 907 
tons, launched at New York in 1844. Her 
design had great influence on the form that 
fast deep-sea vessels were to take for many years. 
Shortly after, Oriental and Celestial were built at 
New York. Oriental ran the distance of over 
14,000 nautical miles from New York to Hong 
Kong in less than 71 days, her average daily 
run being 200 miles; later, Celestial beat by 
2 days Sea Witch’s record of 97 days for the run 
from New York to San Francisco. Soon after- 
wards these new American clippers began to 
appear in British waters, notably in the Thames 
and the Mersey, to compete against British 
ships for the British carrying trade. British 
owners became not only very concerned at this 
move, but also much interested in the design 
and performance of the ships; and shortly after 
1850 Mr. Green, owner of the Blackwall Line, 
laid down Britain’s first clipper, appropriately 
named Challenger. Mr. Green’s example was 
soon followed by other owners; two ships were 
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THE RACE OF THE ‘ARIEL’ AND "TAEPING' FROM CHINA TO LONDON IN 1866 
Coloured lithograph showing the ships in the English Channel 


ordered by Jardine, Matheson & Company, the 
China merchants, for the export tea trade from 
China; other famous British owners were Devitt 
& Moore, Money Wigram & Company, 
George Thompson & Sons of Aberdeen, Scott 
& Company of Greenock, and Willis of London. 

The British ships put up some marvellous 
performances, though on the whole the Ameri- 
cans did better. Perhaps the most famous of 
the American builders was Donald McKay of 
East Boston. In 1851 his Flying Cloud, of 1,782 
tons, beat the record from New York to San 
Francisco by a passage of 9o days, her highest 
run in the 24 hours being 427 nautical miles. 
In the following year the vessel that was perhaps 
his masterpiece, Sovereign of the Seas, of 2,421 tons, 
broke all records. On one occasion she logged 
1,367 miles in 4 days, an average of over 14 knots. 
Her best day’s run was 436 miles. 

In those days steamers were already running 
regularly across the Atlantic, although they had 
not yet been used on the long runs round the 
Cape of Good Hope and Cape Horn. The 


American clippers did their best to beat -team 
across the Atlantic, and although they were 
eventually doomed to fail they put up some 
marvellous performances. Dreadnought ran ‘rom 
New York to Queenstown (Ireland) in 9 days 
17 hours, at an average speed of 12 knots. 


Ashburton crossed from New York to Liverpool 
in 12 days, and Gleniffer made a passage from 
Quebec to Greenock in 15 days. The Great 
Republic of 3,400 tons ran from New York to 
Scilly in 13 days, and was only prevented from 
making a record passage to the Downs (off the 
South Foreland) by a strong easterly gale and 
a slow 3 days’ beat up-Channel. 

The opening up of California and Australia 
during the years that followed the gold dis- 
coveries of 1848 and 1849 gave the clipper 
captains a wonderful chance of showing what 
their ships could do. There was then no railway 
from the east of the United States to the far 
west, and miners and prospectors had to choose 
between 6 months of trekking across country or 
3 months at sea on the long passage round the 


their fortunes at the gold-fields; and the 

can clipper captains and crews were attracted 
to the California run by the often fantastically 
high rates of passage offered. Details of these 
Californian voyages are scanty; in any case the 


as the outward voyage involved beating round 
the Horn against the prevailing westerly gales, 
and the ships had to encounter both ways a 
persistent belt of calms north and south of the 
Equator. But during the Australian gold-rush, 
and in the years following, when the wool trade 


Blackwall, one of Green's 
Melbourne to the Downs in 1867 in 100 days. 
This performance was soon beaten by 
Wigram's Sussex, which ran from Melbourne to 
Plymouth in 85 days. These records were pro- 
gressively beaten by the American-built clippers 
Marco Polo, which took 75 days for a run from 
Melbourne to Liverpool, and Red Jacket, on the 
same voyage but outward bound, in 69 days. 
The famous American clipper, Lighining, per- 
haps one of the most beautiful ships that ever 
sailed the seas, ran from Liverpool to Melbourne 
in 63 days, and did her return voyage in 64 
days. The record on the Australian run was, 
however, probably achieved by the Aberdcen 
White Star clipper Thermopylae, a ship of just 
under 1,000 tons, which on her first voyage, 
from London to Melbourne, accomplished the 
Tun in 60 days exactly. 

British and American clippers also competed 
with each other in carrying the first of the China 
tea crop from Shanghai to London, the race 
being won by the ship that could run from 
Shanghai to the Thames in the shortest possible 
time. In this race the British ships by 1870 
had proved themselves altogether faster than 
the American. The most spectacular race was 
that of 1866, between Ariel and Taeping, both 
Scottish-built at Greenock. In that year’s race 
Ariel, Taeping, and Serica left Foo-choo-foo to- 
gether. At sunset on the first day out they parted 
company, and did not meet again until they 
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tapering 
them reaching a height of just under 
were exacting ships for their 
manage, for they were built for speed, 
change in the force of the wind meant 
had to turn out to make or 
shorten sail. For a clipper crew there was no 
ambling along for days on end with moderate 
canvas set. The clippers were handled by some 
of the finest shipmasters the sea has ever bred, 
who knew to a minute how long they dare carry 
on with their existing spread of sails in the face 
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absolutely necessary. There is a legend of an 
American captain who, with all sails set as the 
wind began to rise to a gale, stood on the poop 
with a revolver in each hand and threatened to 
shoot the first member of his crew who should 
lay a hand on the braces. 

See also Satine Suis. 


COACH 
COACH, see CARRIAGES; Stace Coacn; MOTOR 
Coacu; Rattway Coacues. 


COACH see Bus AND CoacH 


STATIONS. 


STATION, 


COAST-GUARDS, see LIFEBOAT. 
SmuGoLERS, Vol. X. 


See also 


COAT OF ARMS, see HERALDRY. 
COCKNEY, see SLANG. 


CODES AND CIPHERS. Since early times 
men have found it necessary to write things 
down in such a way that they could be read only 
by the person for whom they were intended. 
From this need has developed the use of codes, 
ciphers, and cryptography, the terms commonly 
used for secret writing. 

There are many examples in history of the 
use of cipher. Julius Caesar frequently coded 
his documents by the simple device of moving 
each letter in the message three places forward 
in the Roman alphabet. Cicero, the Roman 
statesman, used a kind of secret SHORTHAND 
(q.v.) more than 2,000 years ago. King 
Louis XIV of France used to issue to people of 
importance what we should now call identity 
cards. These cards carried signs and symbols 
which conveyed secret information about the 
holders, intelligible only to the King's officers. 

A plotmade by Anthony Babington and others 
to kill Queen Elizabeth in 1586, and to place 
on the throne the imprisoned Mary Queen of 
Scots, was discovered largely by the unravelling 
of ciphered messages which passed between the 
conspirators and Oueen Mary; this discovery 
played a great part in the decision to execute 
her. When Samuel Pepys (q.v. Vol. V) wrote 
his famous secret Diary, discussing the inti- 
mate personal lives of notable people in 17th- 
century London, he used a kind of shorthand 
of which no one else had the key. More than 
150 years later, a patient student named John 
Smith succeeded in deciphering the secret 
writing, and in reading the 3,000 pages of 
Pepys's private note-books. 

In the modern world all important govern- 
ment telegrams are sent in some sort of code 
or cipher, of which the key—the secret of how 
to decipher the messagc—is carefully guarded. 
Also much of the cabling between business 
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houses is done in code. This is often as uch for 
economy as for secrecy, for certain « s use 
fewer letters of the alphabet than linary 
writing. 

Some systems are very simple. It i: l that 
a man once went into a shop, sniffed, l said, 
‘What a smell of gunpowder!’ The sho keeper 
was visibly upset for he was using the niżu- letters 
of the word ‘GUNPOWDER? to mark h> prices, 
G standing for 1, U for 2, N for 3, &c., vhich 
he added the letter X for o. By his re k the 
visitor let the shopkeeper know that l::s code 
was known. 

This code is an example of the simp!cst and 
most obvious kind of cipher, a simple :'bstitu- 
tion. In such a code, which substitute: letters 
for figures, obviously only ten letter: of the 
alphabet will appear, as there are only ten 
figures which they can represent—the figures 
oto g. In consequence this type of code `s easily 
recognizable. 

There are also letter-for-letter subs ‘utions 
which use the entire alphabet. A keyword or 
phrase is agreed upon—say ‘Zoological C dens’. 
Each letter is used only once, so this | comes 
*Zolgicardens'. The letters of the habet 
which have not appeared in the keywo.l now 
follow, and under these twenty-six lc!ivrs we 
write the alphabet in its customary order. Thus 
we have: 

ZOLGICARDENSBFHJK 

ABGODEFGHIJKLMNOPQ 

MPOTUVWXY 


RSTUVWXYZ 


Any message can now be coded by reading 
each letter in turn from the bottom line and re- 
placing it by the letter above. *Meet me at the 
station 2 pm’ in code is 'biiq bi zq qri pqzqdhf 
2jb'. The man with the key phrase (Zoological 
Gardens) can easily read the coded message. 
But with patience and ordinary skill it can be 
read even without the key. How does one 
tackle it? 

If we study several long passages of prose 
containing say, 10,000 letters each, and count 
the number of times each letter in the alphabet 
occurs, we shall find that the proportions of the 
various letters are very much the same for each 
passage. A table, called a ‘frequency table’, 
gives the order of frequency of the letters of 
the alphabet in ordinary English writing. Such 
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Sodleian Library 
CIPHER LETTER FROM CHARLES I TO THE DUKE OF ORMOND 
Wri a in a numerical cipher during the siege of Oxford, 1642. The decoding is in the handwriting of the period 
tab! are of immense importance in solving more point should be noted. Any 26 symbols 
cryp ams. The order of frequency for can be used instead of letters. If odd-looking 
En: is as follows: symbols are found (such as those in “The Dan- 
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The first step in solving a cryptogram is to 
make a count of the letters used. If the distribu- 
tion is very uneven, some letters being common 
and others quite rare, we are probably dealing 
with a cryptogram of this kind. If the message 
is short, the solution may be very difficult or 
even impossible; if it is long, success should be 
certain. In English the common letter E is often 
followed by R or by S. Books on cryptography 
give all sorts of information of this sort. The 
final answer is obtained by trial and error, the 
solver being guided at every stage by the fre- 
quencies of the letters, and the fact that the 
letters obtained must read sensibly. 

Each language has its own frequency table. 
In Spanish A is almost as common as E, In 
German Z is much more common than it is in 
English, and so is the letter W in Dutch. One 


cing Men’, in Conan Doyle’s Return of Sherlock 
Holmes), the final cryptogram may appear very 
mysterious, but the solution is not necessarily 
any more difficult. The 26 symbols are listed 
and counted, and the process is then just as 
before. 

Sometimes the coded message is broken into 
groups of the same number of letters as the 
words in the original message. This is a tre- 
mendous help to the solver. He would begin by 
finding the letter or symbol representing E, and 
then make a study of the two-letter words. 
Common two-letter words ending in E are BE, 
HE, and ME. A common two-letter word 
ending in O is TO. More often, however, the 
message is divided into five-letter groups, regard- 
less of the number of letters in the words of the 
message. This makes the solution more difficult. 

Another type of message is that described in 
Jules Verne's well-known story The Coplogram. 
The author is quite wrong in saying such a 
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cryptogram cannot be solved. It is not even 
very difficult. The coding is done in this way. 
A key number is agreed upon. We will take as 
an example 1473265. Suppose we wish to code 
the phrase: ‘Come at once; there is danger 
afoot. The message is written out with a figure 
of the key under each letter in order, the key 
being continually repeated. We get: 


COMEATONCETHERE 
14:713: 2 GN5 ui 407 1992-655 T 
DANGERAFOOT 
Se 2050s) Anh 9:00 1695 


Is 
407, 


Each letter is now moved on as many places in 
the alphabet as is decided by the figure beneath 
it. For instance, the first letter, C, is moved 


ag 
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Bodleian Library 
CODE LETTER FROM CECIL RHODES WRITTEN FROM KIMBER- 
LEY WHEN IT WAS BESIEGED DURING THE SOUTH AFRICAN WAR 


*Please give all news we have (bad) no messages from the 
outer world since seventh November’ 
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one on to D; the second letter, O moved 
four on to S; and so on, until we ha: 

DSTHCZTOGLWJEKWF:!ZGC 

TLFVHIQUY 

It will be noticed at once that ^.^ letters 
which are the same in the text need be the 
same after coding. For example, (' first C 
becomes D, but the second becomes Soa 
count of the letters in the coded tex will not 
help much. 

The solution must be effected in tw stages. 
First we must discover how many figu: 5s there 
are in the key. Notice that the clear text con- 
tains the sequence ER twice, once represented 
by KW and once by FV. But if these iwo ER's 
had happened to be above the same tw» figures 
of the key, they would clearly have siven two 
identical pairs after coding. In the |x: ‘er case, 
since we have a seven-figure key, it stould be 
clear that the distance apart of these vo ER's 
would have had to have been a m ‘tiple of 
seven. 

So we must examine the coded te»: for re- 
peated sequences. If a long sequence, «ay five 
letters, can be found repeated, it is a! ost cer- 
tain that a sequence occurred twice ii xc clear 
text, and that the distance apart o! ihe two 
occurrences is a multiple of the number of 
figures in the key. Once the length of i: key is 
determined, the solution is easy to a po! ent and | 
experienced person. 

To return to our example, the crypiogram is 
written out in rows of seven letters arranged 


underneath each other (since there are seven 
figures in the key), thus: 


It is now clear that the letters down any one 
column are obtained by the same figure of the 
key, as already explained. The next step is to 
find the key-figure for each column. For a long 
message this is easier to detect. Even in the very 
short example we have taken, the repeated 
letter F in the first column stands for E, which 
would naturally be our first guess. This means 
a slide forward of 1, and 1 is, in fact, the first 
figure of the key. 

Each of the seven columns is examined in 
turn. When some of the key-figures have been 
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tly guessed, the others follow easily, since 
nown letters will suggest words, and these 

will suggest the missing key-figures. 
well-known cipher is the ‘Playfair 
( r’, In this a diagram like a chess-board, 
th only twenty-five squares, is used. A 
of the alphabet is written in each square, 
| being treated as one. The order is deter- 
by a keyword—we will again take 

cal Gardens’ as below: 


ZOLGIJ 


mazo 
En» 
"dc 
onc 


E 
H 
Ht 
UV Wes: 


ide the phrase ‘At once’, we divide it into 
of letters; thus, AT-ON-CE. Find A and T 
it diagram. They are at two corners of the 
rectangle, AETM. Replace them by EM, the 
two letters at the other corners of this rectangle. 
Sio larly ON becomes ZS. C and E are on 
ne horizontal row. Replace C by A, the 
l on its right. In order to replace E by the 
l on its right, we go back to the beginning 
[ row and replace it by C. So ‘at once’ 
I es, when coded, EMZSAC. In the case 
of ur of letters in the same vertical column, 
€ letter is replaced by the one immediately 
be'cw it, Doubles (the same letter twice) are 
sp ip before coding by inserting a dummy 
let for instance a Q or an X, so that TT 
be written 'TOT. Such dummy letters 
sily recognizable by the decoder and are 
ed by him. Thus the coded text when 
:d into pairs contains no doubles, and this 
clps to identify the Playfair Cipher. Solution 
without the key is difficult. 

There is a large class of ciphers known as 
‘transposition ciphers’. Such ciphers keep the 
original letters of the message, but they are 
shuffled into some apparently haphazard order. 

Most government telegrams are sent by 
means of specially prepared code-books con- 
sisting of words and phrases each carrying a 
four- or five-figure number. There is usually no 
relationship between the meanings and the 
numbers. 2016 might mean ‘Liverpool’, 2017 
"Why did you?', 2018 a comma, and so on. 
There are separate volumes for coding and 
decoding, the former arranged alphabetically, 
the latter numerically. Such code-books are 
kept under conditions of strictest secrecy. Even 
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so, morc important cs arc not sent 
straight from the book; but the book numbers 
arc frequently further disguised for additional 
security. 


COMPASS, This is an instrument which, 
wherever it may be, indicates the direction of 
a line running north and south through its 
position, A steady course can therefore be 
maintained by a ship, an aircraft, or by 
travellers on land. There are two main types 
of compass, the magnetic compass and the 
gyroscopic compass. The magnetic compass is 
based on the movement of a small magnetized 
steel pointer called the ‘needle’. This swings 
freely on a central pivot on which it is balanced. 
We do not know who first used it. It is said that 
the Chinese Emperor Hwang-ti, about 2634 B.c., 
had an instrument on his chariot for indicating 
the south. It is probable that the Arabs learnt 
of the compass from the Chinese, and intro- 
duced it into Europe. It is mentioned in a 12th- 
century book about instruments, and had been 
in use by Europeans for over two centuries 
before Columbus's voyages (see NAVIGATION, 
Hisrory or). 

The compass needle points north and south 
because it is acted on by the Macnertism (q.v. 
Vol. IIT) of the earth. The earth itself acts very 
much as though it were a magnet with ends at 
the North and South Poles, and any magnet 
which is free to rotate will turn itself until it 
points north and south, if it is not affected by 
local magnetic conditions. Actually the magnet 
will not point towards the True North, but to- 
wards a point some distance away, known as 
the Magnetic North (see NAviGATION, MARINE). 
'This introduces an error into the compass 
reading which is usually described as ‘variation’, 
and for which allowance must be made in 
navigating. Another error is caused by the 
effect on the compass of the steel of the ship, 
aircraft, or motor-car in which it is fitted. This 
is known as ‘deviation’. It is reduced as far as 
possible by fitting compensating magnets and 
pieces of iron in the binnacle (the compass 
stand); but allowance for deviation must also 
be made in navigation. » 

Once the position of the north has been 
indicated by the compass, a navigator, whether 
on land or sea or in the air, will want to measure 
the angle between the north and whatever 
course he intends to follow. That course—or in 
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I7TH-CENTURY COMPASS 


The face is marked o at N. and S. and go’ at E. and W. 


fact any direction which is worked out with the 
help of a compass—is known as a ‘bearing’. 
Bearings nowadays are expressed in degrees in 
the same way that the width of an angle is 
expressed in degrees in ordinary geometry. 
There are 360 degrees to a full circle; north is 
o or 360 degrees; east is go degrees; south is 
180 degrees. On the magnetic compasses usually 
carried in ships north and south are marked 0° 
and east and west go°. The degrees are printed 
or engraved round the edge of a circular com- 
pass-card. Also on the card are the older mark- 
ings which are traditional with sailors; these 
show N, S, E, W, for north, south, east, 
and west (sometimes the *N' is replaced by a 
decorative pointer); then, in between those 
letters come NE, SE, SW, and NW. Between 
these again come further subdivisions, such as 
NNE, ENE, and so on. There are in all 
thirty-two of these marks, known as ‘points’, on 
the old sea-going compass, so that a ‘point’ of 
the compass, often used in giving directions to 
a helmsman, equals 11] degrees. Half points 


Museum of the History of Science, Oxford 


and quarter points =re also in- 
dicated on most co: s-cards, 

In very small and ple kinds 
of compass, as used walkers, 
the compass-card is ñxed, and 
the magnetic ne swings 
round above it. In aircraft 
and ship’s compass owever, 
and on the larger nd-com- 
passes used for y ng, the 
compass-card is lai: ı top of 
the swinging needle a ttached 
to it, so that the whole card 
swings round. On larger com- 
passes, in order to increase the 
magnetic effect, several strips of 
magnetized steel are fitted under 
the swinging compass-card, in 


place of the single n > 
sensitive, 


A compass must b 
but not affected by suc: motions 
as the rolling ofa ship, «d should 
be quick to settle down after a 
change in direction. Iu: : modern 
ship’s magnetic compas: the com- 
pass-card not only rotates on a 
pivot, but its weic is so 
arranged that it nearly 'joats on 
a quantity of alcohol with which 
the compass bowl is icd. This 
liquid lessens the weight on the pivot, making 


the compass more sensitive, and also prevents it 
from swinging about too much. The casing of a 
compass in a ship or aeroplane swings on gim- 
bals, an arrangement of pivots which enables 
a compass to remain face upward in spite of 
the rocking of ship or aircraft. 

Walkers, mountain-climbers, and soldiers 
often use a prismatic compass, a hand compass 
with a small sighting device. The user of the 
compass looks through this device at some dis- 
tant object, such as a church spire or mountain 
peak, and he then sees reflected in a prismatic 
mirror an engraved number on the edge of the 
compass-card, which tells him the exact bearing 
of the church or mountain peak. 

The gyroscopic compass (or gyro-compass) 
depends for its action on the rotation of the 
earth. A GvmoscorE (q.v. Vol. VIII) is 4 
heavy wheel which is made to spin on its own 
axis by means of electric motors; this wheel is 
in a casing which is suspended on very delicate 
bearings and which will turn in any direction. 


vy wheel which is spin- 
t in this way, if it is 
round some other axis 
will try to turn itself 
ts axis of spin coincides 

is other axis. In the 

the gyro-compass, the 

of the earth turns the 

> (which is spinning 

the time) round slowly 

c day, along with the rest 
hip. If the gyroscope 

very carefully balanced 

nted, this movement of 

h is sufficient to make 

scope turn until its axis 
ndle points north and 


the gyro-compass indi- 
c rue North, and so needs 
r rections for variation and 
| in, it is being increasing- 
l in place of the magnetic 
( ss in ships. The actual 
g) ope is installed in a 
spe. ial compartment low down 
in hip; it controls anumber 
of pass repeaters (compass 
d riven by electric motors) 
ir wheel-house from which the ship is steered, 


o bridge, and anywhere else where one may 
be ted, A ship normally carries at least two 
m ‘lic compasses, and these are retained as 
ei ncy instruments even though a gyro- 
cor:pass is fitted. One is mounted in the wheel- 
house for the helmsman, and another, known as 
the standard compass, is mounted on top of the 
bridge as far as possible from anything which 
would cause deviation, and is used for taking 


bearings (see NAVIGATION, Marine) and to 
check the compass in the wheel-house. 
See also CHRONOMETER; SEXTANT. 


CONGRESS LIBRARY, U.S.A. This is the 
official library of the United States President, 
Senate, and House of Representatives. Its vast 
building near the Capitol in Washington con- 
tains more than 8,300,000 books. Together 
with periodicals, maps, manuscripts, films, 
music scores, gramophone records, and photo- 
graphs, its total collections number over 
25,000,000 items. The library exchanges books 
with the national libraries of other countries. 


Library of Congress 


MAIN READING-ROOM, LIBRARY OF CONGRESS, WASIIINGTON 


Large staffs carry out research for the President, 
members of Congress, judges, military and 
naval departments, and also for members of the 
public, who are allowed to carry out private 
studies there. 

'The basis of the library was a collection of 
6,500 books belonging to Thomas Jefferson, one 
of the early Presidents of the United States and 
the man who drew up the Declaration of 
Independence. His books were bought by 
Congress to form a national library after British 
troops occupying Washington in 1814 had 
burned down the Capitol building in which 
Congress held its meetings, and in which it had 
kept a small collection of books. In 1865 a law 
was passed requiring anyone publishing any 
copyright work in the United States to present 
a copy of it to the Library of Congress. 

See also LIBRARIES. 


COPYRIGHT is the exclusive right of repro- 
ducing ‘an original work or composition, or of 
translating it into another language, or printing 
extracts from it. It applies to any piece of 


COPYRIGHT 
writing (novel, play, poem, or even a letter), to 
anything drawn (picture, diagram, or map), to 
musical compositions, and to photographs. In 
Great Britain the law about copyright is based 
on the theory that the author of a work should 
have first claim on any money earned by the 
reproduction or sale of his book. But copyright 
does not go on for ever. There is a time limit. 
Under the British Copyright Act of 1911, which 
is the latest law about it in Britain, copy- 
right in published works normally lasts for 50 
years after the death of the author, or in the case 
of photographs, after the making of the nega- 
tive. When the time limit has expired, the work 
js said to be ‘out of copyright’. While his copy- 
right lasts, an author may sell it if he wishes to, 
or he may retain it while licensing a publisher 
to reproduce his work; and if anyone infringes, 
or ‘pirates’, his copyright, he may take him to 
law and get damages from him, as well as 
restraining him from publishing the work. 
Each nation has its own copyright laws, 
but most European countries agreed in 1886 
on a common international code known as the 
Berne Convention (revised 1908). The principal 
nations not conforming to the Berne Convention 
are the United States and the Soviet Union. 
Under various Copyright Acts certain national 
libraries are entitled to a free copy of every work 
published in Great Britain. 


CORACLE, see Primitive SHIPS; CANOE. 


CORNISH RIVIERA LIMITED. This train 
runs between London and Penzance, with 
through coaches for other coastal resorts. It is 
the best known of all express trains on the late 
Great Western Railway, now Western Region. 
When first instituted in 1904, it held the world 
record for a non-stop run with its daily journey 
without a stop of the 245% miles between Pad- 
dington and Plymouth via Bristol. In 1906, 
however, with the opening of the Westbury 
route, the distance was shortened to 2252 miles. 
This still remained for many years the longest 
British non-stop run, though later both L.N.E.R. 
and the L.M.S.R. had longer non-stop runs, 

An interesting feature in the working of the 
‘Cornish Riviera Limited’ in earlier years was 
that it detached at speed three slip portions in 
succession, at Westbury, Taunton, and Exeter, 
before the first stop was reached at Plymouth 
(see Rarway Coacnzs, Section 7). 
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COUNTING, HISTORY OF. x. |: is possible 
to count without having names ftr numbers, 
Early men conveyed numbers to > another 
by making a dumb show of coun on their 
fingers, and some primitive tribes still do so 
to-day. The Anpamans (q.v. Vol. i), a race of 
Oceanic islanders, only have nam: ‘or ‘one’ 
and ‘two’, But they can count ) ten by 
tapping their noses with their fing starting 
with the little finger of one hand, going through 
that hand and then starting on the other hand. 
At the first finger-tap they say ‘onc’; at the 
second ‘two’; and for each tap after that they 
simply say ‘and this’. By watching what finger 
the process stops at, the person who is receiving 
the information knows what number is meant. 

Among peoples who have reached a more 
advanced stage the numbers have names, but 


the names are derived directly from finger 


counting. For ‘six’ a Zulu says ‘taking the 
thumb’—meaning that you are to imagine he 
has counted all the fingers of one Hand and has 
started on the thumb of the other. ! or ‘seven’ 
he says ‘he pointed’, meaning tha’ he has 
reached the index finger, which i: used in 
pointing. 

Names referring to fingers have di ppeared 
from our present number system. Bi we still 
have one important legacy from ea iy finger 
counting. We count in the scale of tc. so that, 
for instance, 67 means 6 times ten a d to 7. 
The number ‘ten’ is no better than oy other 
for this purpose, but primitive people, even in 
our own time, think of numbers in terms of 


fingers, and group them in terms of the ten 
fingers that human beings happen to possess. 

As men began to move from tribal barbarism 
to the first civilizations, some 5,000 to 6,000 
years ago, they found a growing need to write 
numbers in order to keep records. Written 
numbers were needed by merchants for their 
trading accounts, by kings for regulating taxa- 
tion, by priests for keeping track of temple 
property; and the growth of sciences such as 
astronomy demanded a good system for keeping 
records of numbers over long periods. The 
writing of numbers seems to have come before 
the writing of words—which would be ex- 
pected, because numbers are more difficult to 
remember than names. 

The earliest way of writing numbers was by 
repeated strokes: / for 1, // for 2, /// for 3, &¢- 
Such a system grows very cumbersome for 


BALLOON OVER THE MEDWAY IN 1837 


record flight from Vauxhall Gardens to Nassau, 
ference and, with car attached, 8o ft. high 


THE ‘VAUXHALL’ OR ‘NASSAU’ 


Coloured engraving of the balloon which made a 
Germany, in 1836. It was 157 ft. in circum 
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imbers above 10 or 20, and so the peoples of 
e earliest civilizations adopted new signs for 
and roo and other large numbers. An 
imple is the ancient Egyptian system shown 
Fig. 1, There, the number 1,342 is written by 
ting the sign for 1,000 once, then the sign 
100 three times, then the sign for 10 four 
cs, and that for unity twice. This was a 
at advance over writing 1,342 strokes. 
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FIG. I, EGYPTIAN NUMBERS 


Example: 


2. PLAcE Noration. In the valleys of Meso- 
amia, where the Sumerrans and later the 
" YLONIANS (qq.v. Vol. I) developed the other 
ıt early civilization, a similar system was 
d at first. But soon a more powerful one was 
.cloped (see Fig. 2). Like the Egyptians, the 
ple of Babylon used separate signs for ‘one’ 
d ‘ten’, and made use of repetition to express 
mbers like 42 (four signs for ‘ten’ and two 
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FIG. 2. BABYLONIAN NUMBERS 


signs for ‘one’). This method was used for 
numbers up to 59, but after that they used a 
system very like our own. We use the same 
sign ‘2’ for two, twenty, two hundred, and so 
on, distinguishing these from one another only 
by the position of the figure ‘2’ in the number. 
In 23, the ‘2’ means twenty, in 264 it means two 
hundred, and so on. This is called a place 
notation or a positional notation. The Baby- 
lonians also had a place notation, but they used 
a scale of sixty instead of our scale of ten. Thus, 
to indicate ‘sixty’ they wrote the same sign as 
for ‘one’, and used its position to make clear 
that ‘sixty’ was meant. The picture shows how 
72 was written. On the right is the sign for ‘one’ 
written twice to indicate 2; next to it comes the 
sign for ‘ten’, so that these two make 12. Then 


farther to the left comes the sign for ‘one’ again; 
but as it is to the left of the other signs it means 
60, so that the whole number is 60 added to 
12 making 72. A system using the scale of sixty 
in this way is called a sexagesimal system. 

3- INvENTION oF ZERO. For a long time this 
system was marred by the fact that the Baby- 
lonians had no sign for zero. It was as if we 
did not have the figure o, and so could not be 
sure whether 2 3 was really 23, or 203, or 
2,003. The invention of a sign for zero is often 
regarded as the greatest single step in mathe- 
matical history. The Babylonians invented it 
some time after 1000 B.C. Fig. 2 shows how it 
was used. The separate groups there would 
mean 21, 0, and 23 respectively. In view of the 
positional notation, the whole number means 
21 times 60 times 60, added to nought times 60, 
added to 23. That makes 75,623. 
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FIG, 3. GREEK NUMBERS 


The Babylonians also learned to use their 
sexagesimal system for fractions on the same 
lines as our decimal fractions. A watered-down 
version of these fractions, having few of their 
advantages and most of their disadvantages, has 
come down to us through the Greeks as the 
minutes and seconds which we use to divide 
hours of time and degrees of angle (see Navica- 
TION, HISTORY OF). 

The Greeks, despite their wonderful culture 
which gave much to the world, took a backward 
step in arithmetic. At an early stage they had 
a system rather like that of the Egyptians. But 
later, under the influence of the Phoenicians, 
they changed to the inferior system which is 
ilustrated in Fig. 3. They used nine different 
letters of the alphabet for the numbers 1 to 9; 
nine further different letters for 10 to 9o, and so 
on. Such a system allows one to write numbers 
very neatly, but it makes calculation very diffi- 
cult. In practice calculation always required the 
aid of an abacus, an instrument of beads strung 
on wire (see COUNTING INSTRUMENTS). This back- 
ward step seems to have been connected with 
the rise of slavery on a large scale. The earlier 
civilizations had used slaves, but usually only 


COUNTING, HISTORY OF 


as domestic servants, whereas the Greeks used 
them on a large scale for all types of industry 
and commerce. Arithmetic came to be regarded 
as a task fit only for slaves and unworthy of 
gentlemen. For that reason the Greeks did not 
seek to devise a workable system of counting. 
The Romans took another step backward. 
Their system is based, though in a different way, 
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Example: MM (C: MLI X= 2959 


FIG. 4. ROMAN NUMBERS 


A lesser figure before a greater is substracted from it: 
CM = 9oo, IX = 9 


on the letters of their alphabet (see Fig. 4). «M^ 
stands for the Latin word mille (‘thousand’), and 
‘C’ for centum (‘hundred’). If one tries to 
multiply on paper the number MMCMLIX by 
MDCCCXLVI (2,959 x 1,946) one will find how 
useless the Roman system was for calculation. 
A Roman had to carry out the act of multiplica- 
tion by repeated additions. Yet the system was 
used in Europe throughout the Middle Ages, 
and in some cases till very near modern times. 
4- ScALE or TEN. Our own system is like the 
Babylonian in that it uses zero, and is based on 
the written position of figures in their relation 
to one another. We happen to use the number 
‘ten’ as the number indicated by zero, and there- 
fore as the number which causes changes of 
position. Thus our system is a decimal system 
(from the Latin decimus, meaning ‘tenth’), The 
scale of ten, as already stated, is no better than 
another. There is no special mathematical reason 
for the quantity ‘ten’ being chosen. It is true 
that ten can be divided by two and by five, 
which makes mental calculation easy. But 
twelve could be divided by two, three, and four, 
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which would be easier still. 1! ^abylonians, 
we know, used a scale of ‘s '.. Modern 
electronic calculating machines Counting 
INSTRUMENTS) use a scale of ‘two, The figures 


IOI in a scale of ‘two’ would hay 


ie following 
meaning in our scale of ‘ten’: 


I times 2 times 2 
o times 2 
i= 
Value in scale of ‘ten’? — 


The way in which our own sysi originated 
has not yet been made clear historical 
research. It probably began in adia, in or 
before the 5th century A.D., and | may have 
been indirectly influenced by the ‘abylonian 
system which, like ours, used positio] notation 
and zero. The Hindu system sprea:! in the 8th 
century to the Arabs, who were :'.-: the lead- 
ing commercial people, and from i^e Arabs it 
spread slowly to Europe; for this rcason our 
written and printed figures are know as Arabic 
numerals. By the 15th century the n w numbers 
were fairly generally used in Eur although 
Some government departments, i versities, 
monasteries, and other institutions ^. th settled 
traditions used the Roman numeris till the 
18th century. They are still someti:-«s used for 


ceremonial purposes, as on monu its. 

Arabic figures passed through muny stages 
before acquiring their present shape (Fig. 5). 
Their use of zero made it possibie later for 
decimal fractions to be invented by Simon 
Stevin, a Dutch mathematician, scientist, and 
engineer, in 1585. Before that time many 
systems of fractions had been used, for example, 
‘common’ fractions (like zł) and the sexagesimal 
fractions of the Babylonians. 

The system of decimal fractions works on the 
assumption that the figure for unity (‘1’) can be 
divided into ten parts; the number of parts 
desired is then written to the right of the position 
of unity, with a dot between the two. Thus ! 
equals one; 1-1 equals one and one-tenth, 
12 equals one and two-tenths, I:3 equals one 
and three-tenths, and so on. This process can 
be continued indefinitely, with each position 
indicating tenths of the number on its left. Thus 
if 1-1 equals one and one-tenth, 1-11 equals not 
only one and one-tenth but also a further tenth 
of one-tenth (the last figure, of course, equalling 
a hundredth). Decimal fractions are increasingly 
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! to classify records such as books in libraries 
(CATALOGUING AND INDEXING). 


also MATHEMATICAL. NOTATION; MEASUREMENTS, 
Y OF. 


- NTING INSTRUMENTS. Before modern 

ds came into use, almost all calculation 

be done by moving solid objects about by 

n a table or on the floor. Partial excep- 

nust be made in the case of the Baby- 

s, who made some written calculations 

e help of tables of multiplication, division, 

ires, From very ancient times calcula- 

were done on various forms of the abacus 

. An advanced type of abacus is the one 

ised to-day for teaching arithmetic to very 
children. It consists of sets of ten beads 

ng on each of several parallel wires. Beads 

c e first wire indicate units; those on the 
i wire indicate tens; and so on. Counting 

i € by moving the beads from one end of 
: to the other and then counting the 

1 ver of beads that have been moved on the 


V ıs wires, Simpler forms of abacus consist 
o! cards marked out into squares, and little 
di... which are moved from square to square. 
T disks gave rise to the word ‘counters’ 
wi 1 we still use for similar disks employed in 
gaes such as draughts. The board was called 
a ‘quer board’ or an ‘exchequer’, from its 
usc in the past for counting the king’s money. 


15 utle ‘Chancellor of the Exchequer’ is still 
g to the British Finance Minister. 


‘vith the coming of Arabic numbers (see 
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Director of the Science Museum, London 
FIG, I. CHINESE ABACUS 

Each bead in the left section represents one unit; each 

bead in the right section represents five units, To count, 

the beads are drawn towards the centre bar. The numbers 

here (reading downwards) are o, o, 7, 2, 3, 0, 1, 8, 9. 


COUNTING INSTRUMENTS 
CouwrimoG, Hisrogv or, Section 4), 
written mcthods became practicable; 
but as few people could read and write, 
the abacus remained the main means of 
calculation in business until well into 
the 16th century, It is still the normal 
method in China, and in the hands of a 
good calculator, it is quicker than paper 
calculation, though it has the serious 
disadvantage that no record of the steps 
taken is left behind for checking. 

In the 17th century there was a press- 
ing need for improved methods of count- 
ing. Commerce was growing, govern- 
ment finance became more involved, 
and such sciences as astronomy made 
big demands on arithmetic. Efforts 
were therefore made to simplify count-  ' 
ing. Then came a great moment in the 
history of mathematics and applied 
science—the discovery of logarithms as 
a means of easy reckoning. John 
Napier, a scholarly Scottish landowner, 
published in 1614 a table of figures 
which he had worked out to avoid the 
ordinary operations of multiplication 
and division which had slowed down all 
scientific calculation. Shortly after- 
wards Professor Henry Briggs, a York- 
shireman who had studied at Cambridge 
University, devised a way of relating 
Napier’s method to the decimal system. 
The decimal logarithms of Briggs form 
the system now in use. 

A general idea of logarithms can be 
gained from Fig. 2. Suppose we wish to 
multiply 3 by 4. On the scale shown, we measure 
off, with a piece of'string or a strip of blank paper, 
the distance from 1 to 3, and again the distance 
from 1 to 4. We add these two distances together, 
and then measure from 1 the distance so ob- 
tained. The point reached will be 12—and in 
fact that is the product of 3 multiplied by 4. 
It is easy to verify that this process works with 
any other figures. The distances in the scale 
shown have been arranged in such a way that 
multiplying two numbers can be replaced by 
merely adding the corresponding distances. 
This principle is the basis of most slide-rule 
calculation. 

Logarithms do not involve an actual scale 
ofthis kind, although they are based on the 
same clever relationship between quantities. In 
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FIG. 2 


COUNTING INSTRUMENTS 


logarithms the scale of distances is replaced by 
a table of numbers; for every number the table 
gives another number. Long lists of logarithmic 
values are issued in printed books; if one wishes 
to multiply two large numbers, one looks up 
their appropriate logarithms in the book and 
adds them together. In the same way, division 
can be achieved by merely subtracting one 
number from another. 

Later in the 17th century attempts were 
made to build calculating machines based on 
the principle of the abacus. Blaise Pascal, the 
French mathematician and philosopher, made 
an adding and subtracting machine in 1642, 
when he was 19 years old. Leibnitz, the German 
philosopher and mathematical writer, made a 
machine in 1694 for multiplying and dividing. 
These and many other machines would work 
when treated with great care, but broke down 
in everyday use. It was not until the Industrial 
Revolution had provided better standards of 
engineering that a useful calculating machine 
could be made. The first was that of the French- 
man, Thomas de Colmar, in 1820. Since that 
date there has been steady development up to 
the calculating machines of to-day, which are 
used in banks, offices, factories, and scientific 
laboratories. These machines carry out the 
elementary processes of arithmetic; that is, they 
add two given numbers, or multiply, or sub- 
tract, or divide them. But they have to be given 
separate instructions for each operation. "They 
can do this so fast that large numbers of calcula- 
tions can be made in a short time by an expert 
operator. But for every calculation that is done, 
the human operator must choose all the figures 
each time; so that although the actual time of 
doing the calculation is saved by the machine, 
there is no saving of the time spent by the 
human operator in thinking about the figures, 
in deciding what to make the machine do and 
what to do with the result. In complex calcula- 
tions involving hundreds of thousands of stages 
(such as working out the exact shape that an 
aeroplane wing shall be built, in a factory) the 
time taken in calculating is still very great. 

In calculations which involve the laborious 
repetition of a simple series of actions, such as 
computing the income-tax to be deducted from 
the wages of 5,000 factory workers every week, 
automatic machines work with great speed. The 
personal record of each worker is fed to a 
machine in the form of a card pierced with 
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small holes, the position of cac.. hole having 
a definite meaning concerning | ours of work 
and rates of pay (see ACCOUN MACHINE, 
Vol. VII). 

Efforts have been made for 100 years 
to devise machinery which can (| «vy out auto- 
matically very long and comp: culations, 
with no human assistance exce: supplying 
certain numbers to the machin: start with. 
In 1833 Professor Charles Babi of Cam- 
bridge had the idea of a machi: hich could 
do this work. His designs could noi be success- 
fully completed because they we eyond the 
power of engineers of his day. Ev: alculation 
would have meant large numbers of movable 
parts of machinery being set in m 1, and the 
practical difficulties were too gre 

To-day, after years of research ar`«ing mainly 
from the needs of wireless, machino- are begin- 
ning to do what Babbage wanted. ising elec- 
trons (see VALvEs, Rapio, Vol. V!) instead 
of moving parts, and controlling electrons 
by wireless valves, cathode-ray tu... and simi- 
lar devices, engineers have overco: « the diffi- 
culties. Machines can now carry ov‘ additions, 
subtractions, multiplications, and sions on 
10-figure numbers at the rate of a^ «it 15,000 
operations a minute. Faster machine »ave been 


experimentally designed. With their help it will 
be possible to solve many scienti: problems 
which used to be impossible because the calcula- 
tions would have taken a lifetime. 


COUPLINGS, RAILWAY. The most primi- 
tive form of coupling between railway vehicles 
is the three-link coupling still fitted to almost 
the whole of British wagon stock (Fig. 1 a). This 
has no means of adjustment; wagons must be 
coupled and uncoupled when the buffers are 
touching; and it is only possible to start a heavy 
freight train by tautening the couplings one by 
one from the engine backwards, so bringing the 
load on to the engine gradually. This accounts 
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FIG. 1 d. THREE-LINK COUPLING 
HG. 1b, TWO-LINK SCREW COUPLING 
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e characteristic noise when British freight 
top and start—the buffers hitting together 
onc as the couplings slacken and the 
bunch up towards the engine, when the 
s stopping, and the couplings pulling out 
aightening as the train starts. 
ı most passenger trains in Great Britain 
1 other countries (North America ex- 
the method of coupling is by two links 
by a screw (Fig. 15). Unscrewing loosens 
upling, so that it can be dropped over 
ipling hook, and the coupling is then 
d by the screw until it is taut, with 
rs just touching. The smooth riding of 
s coupled vehicles depends a good deal on 
t ety with which this adjustment is made, 
n ` too tight nor too loose. 
n-line corridor stock on the Eastern, 
N -Eastern, and Southern Regions is fitted 
he ‘buck-eye’ type of automatic coupler, 
is standard on all passenger and freight 


FIG. 2. BUCK-EYE COUPLING 
a pling up. Knuckles (1) shown open. As the coupler 
~ads come together the part (2) is pushed in, closing 
` knuckles, 
^. ..owpled. The locked knuckle may be released by a 
er p- The knuckle protrudes at the side (4) when 
ncked. 

vehicles in the United States and Canada (Fig. 
2). For this type of coupler, the coaches are built 
with bow ends, so that the length of the actual 
couplers may be shortened. The latter resemble 
a pair of steel hands, which clasp one another 
automatically as the vehicles are pushed to- 
gether, This is the strongest and most satisfac- 
tory method of coupling in existence; in effect 
it makes a train a jointed steel frame from end 
to end, improves the smoothness and steadiness 
with which the coaches ride, and affords pro- 
tection against the dreaded ‘telescoping’ (one 
coach overriding the next) in the event of a 

collision or derailment. 


CREW, (Arr) see AIRCREW; (SHIP) see Suip's 
Company. 


CUNEIFORM WRITING. The word 'cunci- 
form’, from Latin cuneus (wedge) and forma 
(form or shape), is given to the characters used 
by the ancient Sumerians, BABYLONIANS, As- 
SYRIANS (qq.v. Vol. I), and other ancient peoples. 


: These characters were formed of combinations 


of strokes having the shape of a wedge or cone. 

Cuneiform writing was probably the earliest 
known system of WnrriNG (q.v.). It originated 
nearly 6,000 years ago, and was probably 
invented by the Sumerians, who lived in 
Mesopotamia for many centuries. At first, the 
cuneiform characters were purely pictorial; the 
picture-symbols were used to represent objects 
or abstract ideas related in meaning to these 
objects; for instance, the symbol 'sun' also 
represented the word ‘day’. At a second stage, 
the pictures began to be simplified, and reduced 
to simple lines: curved lines began to disappear 
and to be replaced by straight lines set at angles 
to one another. The Sumerians lived in a 
country abounding in clay, which they used as 
a writing material. They soon found that it was 
possible to make the shape of a character in the 
wet clay much more quickly and better by 
stamping it than by scratching it. But curves, 
circles, and fine or long lines could not be 
stamped or impressed satisfactorily, so all these 
lines were substituted by short and straight 
strokes (which could be vertical or horizontal 
or oblique) and by angles. These strokes and 
angles were stamped in, line by line, with an 
instrument which the Romans later called a 
stilus. This was a small, straight piece of reed, 
bone, metal, or hard wood, broad at one end 
and pointed at the other, and used for scratching 
letters or signs (see WRITING INSTRUMENTS). In 
cuneiform writing the instrument was simply 
laid down sideways on the clay, and pressed 
into it. Thus the mark made in the clay was 
wedge-shaped. 

Cuneiform writing was used by the Semitic 
peoples of Mesopotamia (Babylonians and 
Assyrians) from about 3000 B.c. almost to the 
beginning of the Christian era. About 1500 B.C. 
it became the script of the civilized peoples of 
the whole Near East. It was adopted by the 
Hrrrires (q.v. Vol. I) of Asia Minor, by the 
ancient Elamites living to the east of the lower 
Tigris, by the ancient Armenians, and by various 
other peoples, including the ancient PERSIANS 
(q.v. Vol. I). 

For hundreds of years the secret of reading 
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British Museum 
BABYLONIAN WRITING ABOUT 870 B.C. 


The king is worshipping the Sun god in the city of Sippar. 
The inscription records the restoration of the temple 


cuneiform writing was lost. In modern times 
scholars of many countries carried out scientific 
studies for years before, in the middle of the 19th 
century, it became possible again to read it, and 
in consequence to learn about the great civiliza- 
tions of the Near East. 

See also HIEROGLYPHICS. 


CURRAGH, see CANOE. 
CUSTOMS, see Vol. X: Customs AND EXCISE. 


CUTTY SARK. This famous clipper ship, still 
afloat in the Thames in 1950, was built at 
Dumbarton in 1869 for Captain John Willis. 
She was one of the last of the clippers specially 
built for the tea trade with China and proved 
a very fast and powerful ship. Her length was 
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212°5 feet, and her extreme bean: 5:6 feet, and 
her gross tonnage 963. She was f) ous for her 
sharp wedge-shaped bow sections, ^ «d was com- 
posite built, that is, built with wood planking 
laid over iron frames. Ship-rigge ith double 
‘topsails and crossing a main sk; yard, she 
also bent a sail to the cross-jack yar- and carried 
studding sails on the foremast. deed, the 
Cutty Sark originally carried a very irge spread 
of canvas, and in her day it was considered that 
no ocean-going vessel, steam or s merchant 
ship or man-of-war, could keep abreast of her 
in a good, strong, steady breeze of wind abeam, 
She is logged as averaging 15 knots for long 
periods and as sometimes touching 17 or even 
17% knots. 

The Cutty Sark’s unusual name is taken from 
the witch in Burns's poem, Tam o’ Shanter; and 
her figurehead represents a witch wearing a 


short skirt. Her best-remember rival was 
the famous Aberdeen clipper Thery’»/ac. The 
great Tea Race of 1870 was won by | c Thermo- 
pylae against the Cutty Sark; but the |»: ‘cr would 
probably have won if she had not caved away 
her rudder. 

The opening of the Suez Cana! in 1870 
heralded the end of the famous «s of the 
racing China tea clippers. The © vty Sark 
stayed in the trade until 1880, wh: her tall 
spars were shortened and she was sailed to 
Australia and raced home with woo) through 
stormier seas and heavier weather, As a wool 


clipper the Cutty Sark continued to make record 
voyages. In 1895 she was sold to the Portuguese, 
converted into a barquentine, and her name 
was changed. In 1922 she turned up in the 
Surrey Commercial Docks, and was greeted with 
great enthusiasm. Shortly afterwards she was 
bought back into English ownership and refitted 
as a clipper ship although she has never sailed 
again. It is hoped that it may prove possible 
to preserve her afloat for some years to come; 
for the Cutty Sark, with her memories of ocean 
racing with cargoes of tea and wool, is the sole 
remaining ship from a notable era in the history 
of the British Merchant Navy. 


See CLIPPER SHIP. 
See also Vol. VII: Tea TRADE. 


CZECH LANGUAGE, see Sravonic Lan- 
GUAGES, 
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D 


[ I, see River NAVIGATION, 
Vol. VIII: Dams, 


DANISH LANGUAGE, 
I AGES. 


see SCANDINAVIAN 


D LANGUAGES. Deaf people use various 
1 of communication, depending partly on 
t und of deafness. Some are deaf at birth, 
'ave never heard people speak. Many 

ot lose their hearing by illness or accident 
^^^ very young, and if this occurs before the 

E about 18 months or 2 years, they grow 
u hout any recollection of having heard 
` speak, and so they do not know what 


si ı is like. They are often described as ‘born 
d and although this term is not accurately 
app cd to them, they are in just the same posi- 
tici. as people who have been born deaf. People 
wio lose their hearing, either wholly or in part, 


aitcr they have learnt to speak have the advan- 
tace of remembering what speaking sounds like. 
‘Licre are also people who are both deaf and 
blind, and who use their own very special means 
of communication, which are described below. 

There are some 32,000 people in Britain 
known as ‘born deaf’ (including those who be- 
came deaf in infancy) who have been educated 
in special schools. There they are given a means 
of communication and can be trained to speak 
by following the lip-movements of their teacher. 
Sometimes communication is achieved by means 
of the hand alphabet, known as the manual 
alphabet (see Fig. 1). In this the five fingers 
represent the five vowels, a, e, i, o, u, while 
some of the visual signs, such as those for p, s, q, 
and r, are based on the shape of the written 
letters. Communication by this alphabet is 
supplemented and speeded up by sign language, 
which was developed in 1765 by the Abbé de 
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l'Épée, a French priest, from the natural signs 
used by uneducated deaf people, into a sys- 
tematic and conventional language. Most of the 
ideas in this language are communicated by 
signs which have in each case grown up 
from an instinctive gesture to indicate some 
particular object or emotion. When experts usc 
the combined systems of the manual alphabet 
and sign language, they almost reach the speed 
of speech. Indeed, at many public gatherings 
where the born-deaf cannot easily follow the 
speaker by lip-reading (that is, watching the 
movements of the mouth), a hearing person who 
can use this method of communication will inter- 
pret the speaker's words into manual alphabet 
and sign language for the deaf people present. 
Teachers of the deaf now, however, try to give 
to the born-deaf the ability to understand the 
spoken word by sight alone, and to teach them 
to speak, They do this by placing the children's 
hands on their own chests, throats, lips, and 


FIG. I. MANUAL ALPHADET 
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noses, so that the vibration or hissing breath or 
other characteristic of each sound can be felt. 
The born-deaf then communicate either by this 
speaking and lip-reading or, perhaps more fre- 
quently, by skilfully combining the manual 
alphabet and signs. Signs are used for hundreds 
of common words and phrases, but unusual 
words and proper names are spelt letter by 
letter. The partially deaf or hard-of-hearing, 
who can communicate by ordinary speech and 
language like hearing people, and who can be 
helped by amplifying instruments, nearly all 
also use lip-reading in some degree. 

Lip-reading is seeing speech by watching the 
shape and movement of the speaker's mouth, 
instead of listening to the sounds those move- 
ments produce. It is a difficult art to acquire 
completely, for not all speakers make clear cor- 
rect mouth movements, and many people 
mumble. There are some forty sounds in 
English speech, each produced by a different 
position of the lips, teeth, and tongue (see Voice, 
Section 2). Words are built up of two or more 
sounds. Each vowel sound is produced by the 
passage of the voice through the mouth, which 
is made the right shape by the position of the 
tongue and lips; the lips are always open. In 
the vowel ‘ar’ (as in ‘far’), the tongue lies in a 
flat position in the mouth while the teeth are 
held apart, the breath escaping unimpeded. 
In ‘ee’ (as in ‘tea’) the tongue is pushed for- 
ward, and the corners of the lips are drawn 
back. Consonants, of course, produce a greater 
variety of mouth movements than the vowels. 
‘P’ starts with the lips closed, blocking the 
breath, which bursts out as the lips open sud- 
denly. A combination of the different positions 
and movements of the tongue, lips, and teeth 
forms a kind of picture of the sound uttered. 

Although lip-reading is used by both the 
born-deaf and people who become deaf later in 
life, the two do not learn in the same way. The 
deafened learn by recognizing the sight of 
spoken words which they can remember hearing 
before they became deaf. The born-deaf start 
to learn without that advantage. It is important 
to remember that not every word can be lip- 
read, and the successful lip-reader has to watch 
and make usc of the speaker's facial expression, 
gestures, and so on. Lip-reading, however 
skilful, cannot take the place of normal hearing. 

The deaf-blind use their own alphabet, based 
on the manual alphabet used by the seeing deaf, 
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with certain important changes. When the 
seeing deaf use their manual ='phabet, the 
‘speaker’ uses both hands, and ‘speech’ is 
read by the eyes of the ‘listener’ th the deaf- 
blind, who must read by feeling, right hand 
only of the ‘speaker’ is used, while ihe left hand 
only of the ‘listener’ is used as <e receiving 


FIG. 2. SOME LETTERS OF THE DEAF-BLI? 


LPHABET 


The ‘speaker’ indicates the letters with h ht hand on 
the left hand of the ‘heare 
medium. When the deaf-blind pe: becomes 
very skilled, he may possibly use ci!’ hand to 
‘receive’. When we speak of the de» blind, we 
may be speaking of a blind persos who has 
become deaf or of a deaf person who '».s become 
blind. In the former case he may BRAILLE 
(q.v.) for reading, and certain of th» tetter con- 
tractions evolved for Braille can be ¿»cd to give 
his deaf-blind communication speed and fluency. 
Fig. 2 gives some illustrations of cc. tzin letters 
of the deaf-blind alphabet which can easily be 
identified with the illustrations of th sighted 


nication 
iave with 


deaf alphabet. This method of con 
is the only link which the deaf-blind 
other people. 

There is a remarkable young man in England, 
called Joseph Hatton, who became totally deaf 
and blind when he was 4. He was taught lip- 
reading by touch, and somehow the idea of 
language was conveyed to him, although he 
could neither hear the words spoken by his 
teacher nor see the objects she referred to. Now 
he can follow what people say to him in four 
WAys: 

(1) By the manual alphabet as commonly 
used by the deaf-blind; (2) by the deaf alphabet 
used for sighted deaf people; Hatton reads this 
by holding the speaker's wrists, one in each 
hand, and feeling the muscles move; (3) in 
normal speech, which he follows by placing his 
thumb on the speaker’s lips and his forefinger 
on his throat; (4) again in normal speech, which 
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he can also read by placing his thumb and finger 

the speaker's throat alone. 
Miss Helen Keller, the famous American 
blind woman, is the only other person who 
mastered the third method. The fourth 
hod, which Joseph Hatton alone uses, is 
h the most difficult, as the vibrations of the 
t are the only guide; but he can use it as 

as any of the others. 


uso Vol. X: SPEcrAL Sauoors, 
lso Vol. XI: DEAFNEsS. 


RELICTS. A derelict is a ship which, 
idoned by her crew through some threatened 
er, continues to drift about the oceans, 
. unlit at night, and a deadly menace to 
ther vessels. Some derelicts are still afloat 
he seaways, although radio and modern 
ye tugs with a long range do not allow 
ships to-day to become derelicts; most of 
t are old wooden vessels laden with timber, 
ne other buoyant cargo which makes them 
practically unsinkable. 
s the duty of any ship sighting a derelict 
ue a warning to other vessels. If the 
ioned ship has any value as SALVAGE 
it should be taken in tow. If, however, it 
:terlogged hulk, as it usually is, afloat near 
bu." irade routes, a warship may be sent to sink 
gunfire or blow it up. 
: most famous of all derelicts was the 
^» Celeste. She was a small sailing-vessel 
h left New York in 1872 bound for Genoa, 
. ^ cargo of oils and spirits. Some time later 
was discovered, completely deserted, off 
ltar, and was taken to a Spanish port. Her 
: were found set and everything on board 
appeared to be in perfect order. The cargo was 
iniact, and the ship had suffered no damage; 
but a half-eaten meal on the table in the cabin 
indicated that she had been abandoned in a 
hurry, Many theories have been put forward 
to account for the disappearance of all the crew, 
but the mystery will probably always remain 
one of the unsolved puzzles of the sea. 

In 1881 the American Ellen Austin encoun- 
tered a derelict schooner whose name has not 
been recorded. The boarding party found all 
in order, but her crew were missing. A skeleton 
crew were put on board and for some days the 
ships kept company. During a gale they became 
Separated, and when the Ellen Austin found the 
schooner again she was once more deserted. A 
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second crew were put on board. Neither these 
nor the ship were ever seen again. 
See also Wazcxs Axp WRECKERS, 


DESERT TRAVEL. There are vast tracts of 
Desert (q.v. Vol.. III), generally in the interior 
of great land masses such as Africa and Asia, 
the crossing of which has always presented 
special problems. The great stretches of desert 
across Asia and North Africa, from Morocco to 
the Gobi Desert of China, have been crossed by 
traders, explorers, and conquering armies for 
many hundreds of years. Whether the desert 
be high, cold, and rocky as in central Asia, a 
mountainous terrain as in the central Sahara 
or south Arabia, an expanse of sand dunes as in 
North Africa, or open steppe thinly carpeted 
with grass in spring, the general characteristics 
of travel are not very different, and have not 
changed greatly since the Israelites began to 
cross the desert to the Promised Land about 
1700 B.c. Since the regions travelled over are 
at the best thinly populated and there is little 
cultivation, the traveller must take with him 
all the food he will need for himself and his 
beasts (or, nowadays, the petrol for his car). He 
must discard everything which is not a necessity. 
He must know, or must take a guide who knows, 
the routes which pass by water-holes or wells. 

One problem of desert travel is the lack of 
ordinary landmarks, especially in sandy desert, 
where the very shape of the terrain changes con- 
tinuously. The traveller needs, therefore, a good 
sense of direction. Nowadays the traveller can 
use a compass to guide him; in ancient days he 
had to depend on his knowledge of the stars 
by which to reckon his whereabouts. In the 
mountainous desert of central Asia, and again 
in parts of America, the traveller needs the sure- 
footedness of a mountaineer. In the past there 
were many dangers to face—the dangers of 
attacks by robbers or the constant possibility of 
becoming involved in local warfare between 
desert tribes; the dangers of encountering sand- 
storms or finding the wells dried up in a drought; 
or of losing the way, of running out of food, or of 
suffering from any of the many desert diseases. 
It is the conquest of such dangers that has given 
to journeys across the desert such a romantic 
appeal to adventurers and explorers. 

People travelled across the desert either for 
purposes of trade or to make PILGRIMAGES (q.v. 
Vol. I). It was the duty of a strict Moslem to 
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make a pilgrimage to Mecca at least once in his 
lifetime, and the same injunction rested upon 
the Jew to visit Jerusalem. Such journeys were 
generally made, for the sake of safety, in large 
parties or caravans. The word ‘caravan’, 
originally a Persian word, means a party of 
merchants with their merchandize travelling 
together for safety. Very long ago trade de- 
veloped between the cities of the Near and 
Middle East, and then stretched farther east, 
through Persia and Afghanistan, over the Hima- 
layas to India, and through Tibet to China. 
The merchants gradually established routes 
which took the easiest passage through difficult 
country (see Trane Roures). Marco Poro 
(q.v. Vol. V), nearly 700 years ago, travelled 
along the old Silk Route on his famous visit 
to central Asia and beyond to China, Routes 
across the Sahara and Nubian Deserts in Africa 
also became established, and Timbuktu grew 
into an important caravan centre. In the 14th 
century the great scholar and traveller Ibn 
Battuta journeyed from Fez in Morocco through 
North Africa to Mecca and on to Persia, India, 
and China; and again from Fez across the 
Sahara to West Africa. 

During the Middle Ages, as Europe became 
more civilized and wealthier, the demands for 
eastern goods, for silks and spices, precious 
stones and carpets, increased. The rich trade 
and the control of the caravan routes was in the 
hands of the Moslems; but during the later 
Middle Ages Europeans travelled more and 
found new routes, especially in Asia. Arab 
caravans from the coasts of Moslem North 
Africa travelled across the Sahara into Negro 
Africa in search of salt, ivory, and slaves. These 
traders not only brought precious wares with 
them, but also tales of strange peoples and 
places. The arrival of a caravan must have 
been a great event, for with the caravan came 
the news of the world, 

Until the invention of the motor and aero- 
plane, travel was mainly by beasts of burden. 
The chicf beast of burden on the desert has 
always been the camel—the tall, one-humped 
dromedary used in Africa and the Near East, 
and the sturdier, sure-footed two-humped 
Bactrian camel in central Asia. Donkeys are 
used greatly, especially for riding, and in the 
higher, rocky regions mules and the sure- 
footed, tough little Mongolian ponies carry most 
of the transport. Yaks in Tibet and llamas 
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in central and South Americ: 
suitable for the special con: tions of those 
regions. Many desert people re breeders of 
horses, but generally speakin only the chief 
and wealthier people possess horses for riding; 
and the horse is not a very c5 pack animal 
in desert conditions (see Bra: or Bunpzs, 
Sections 2 and 3). 

A caravan party often cons 
hundred laden beasts, thoug! 


re particularly 


of forty to a 


rge caravans 
sometimes run into several thovsand mules or 
camels, The camels are faste: head to tail 
by hair ropes in a long, stra; ng line. The 
leading camel is often decorated with gaily 
coloured trappings, tassels, and | lls, and some- 
times an unladen donkey leads ihe whole pro- 
cession. The caravan party appoint a leader to 
take charge of the journey. Mo:lems consider 
that Friday, an hour after the nov. day prayer, 
is an auspicious time to start the | urney. The 
caravan travels at the unhurrie:! rhythm of a 
camel’s pace, covering from 2 to 2 $ miles an 
hour and 23 to 26 miles a day, in two stages. 
They start very early in the moving and make 
a long pause during the midday heat. They 
camp at night, perhaps at one o” the caravan- 
serai which have grown up alon; much-used 
routes. These are stone buildings -ound a cen- 
tral courtyard, which give shelter, ^ut no food, 
to the traveller (sce Inns). Where ‘here are no 
Caravanserai the travellers pitch tenis of goat or 
camel hair. Caravan journeys generally take 
place in the spring (in high regions after the 
snows have melted), in early summer, or late 


autumn, 

The business of the long-distance caravan 
traders has inevitably declined in the modern 
world. The development of sea routes in the 
16th and 17th centuries, as well as political 
turmoil in the countries of the caravan routes, 
and the abolition of the slave trade, all led to its 
decline. Modern transport has for the most 
part made it a thing of the past, for modern 
engineers have built motor roads and even 
railways through the most difficult country. 
Pilgrims to Mecca now arrive in modern cars 
and aircraft. Desert journeying by beast of 
burden is mainly confined to the desert-dwellers 
themselves, pastoral nomads such as BEDOUINS, 
Moors, TuankGs, or MoNcors (qq.v. Vol. D: 
who breed camels, sheep, goats, and horses; of 
even the primitive hunters such as the BusHMEN 
of the Kalahari Desert or the AUSTRALIAN 
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Paul Popper 


A CAMEL CARAVAN IN ERITREA, NORTH-EAST AFRICA 


ABC 
trav 
life itself. 

‘To-day the deserts are bisected by motor and 
air routes. The Sahara, first crossed by motor 
in 1922, can now be crossed in 10 days in stream- 
lined buses from Algiers to Zindar in French 
West Africa. A similar bus service runs between 
Syria and Bagdad. Desert patrols, aircraft, 
motorized armies, have disturbed districts once 
visited only by camels. Although caravan trade 
is to all intents and purposes dead, the same 
routes still carry the interchange of commerce, 
ideas, and culture. As air travel develops, the 
great deserts of the world become less and less 
the formidable barriers to communication 
which they were in the past. 

See also Trane Routes; Beasts or BURDEN. 


iNES (qq.v. Vol. I). To such, desert 
is not so much adventure or a career but 


DHOW. The word dhow is the term used by 
Europeans to describe any kind of Arab sailing 


craft. The Arass (q.v. Vol. I) have various 
names for their ships: for example, the largest 
dhows are called baghla, which is Arabic for 
a mule. These fine great ships have long over- 
hanging bows and square sterns, decorated with 
carved ornament, originally copied from the 
sterns of European ships trading with India in 
the 17th and 18th centuries, so that one finds 
in them to-day poop-decks, stern windows, and 
quarter galleries. They have two or three short, 
heavy masts, raking forward and carrying tall 
lateen sails (see SAILING Suips). Smaller square- 
sterned dhows are called sambuks, and these are 
perhaps the commonest type. Some of the best- 
found and smartest are the booms, which have 
sharp sterns and graceful lines. They are kept 
very smart and gleam brightly with varnished 
woodwork. The merchants live on the poop- 
deck round which their chests are ranged. The 
bedeni, hailing from Muscat in the Persian Gulf, 
is a quaint type, short and wide, with one or 
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^ BAGHLA, A LARGE DHOW 


two upright masts and lateen sails with shorter 
yards and luffs. They have false stems, clipper 
bows, and sharp sterns with very tall false stern- 
posts, from which the tall rudder is slung. This 
rudder is operated by tackles to each quarter 
from a horn projecting aft from the rudder, just 
above the waterline. In expert hands the 
picturesque dhows are excellent seaboats, and 
make long voyages from the Red Sea and Persian 
Gulf down the African coast and back again, 
using the north-east and south-west monsoon 
winds. Arabs are expert sailors, but many are 
happy-go-lucky; and some of the dhows sail 
unprepared to weather the squalls which some- 
times arise. The lateen sail is not reefed, but 
a smaller sail is set in its place when there is 
a strong wind. 
See also Satine; Sarna Sis. 


DIALECTS. When people who speak the same 
language live in different parts of the country 
or are split up by large differences in their 
education or work, they develop different forms 
of the language. When the differences become 
great, these forms are called dialects. Such 
differences last, and usually increase, as long as 
the speakers or writers of one group remain 
more or less cut off from those of another. If one 
dialect is influenced by conditions that do not 
affect the rest (for example, close contact with 
people speaking another language), then it may 
in time differ from them so much as to become 
a distinct language. FRENCH, SpanisH, and 
ITALIAN, for example, were all originally 
‘dialects’ of LATIN (qq.v.). 

But when the speakers of the various dialects 
of a country have a common culture as well as 
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a common basic language, and 


iere come 
munication between the various s of the 
country is easy and frequent, su flerences 
are usually kept in check. This is c y because 
for political, cultural, or comme reasons 
there is a strong tendency for the t of one 
class or area to gain ascendancy o others, 
These last then often become con to collo- 
quial use, or even die out altoge:! 

There have been dialects in F id since 
Old English times: for example, English 
manuscripts written in Northumb: 1 Kent 
show strongly marked difference: velling, 
inflexion, and sometimes in vocabu By the 
beginning of the 11th century, when chester 
was the capital of England, the V: Saxon 
dialect seems to have become almos: a ‘stan- 
dard’ for literary purposes. But wit! ‘he Nor- 
man Conquest Wessex lost its power. and the 
importance of its dialect declined. several 
hundred years people wrote in their ocal dia- 
lects, all of which were developing : ily, and 
therefore differing more and mor: m each 
other. By the end of the 14th century. | owever, 
the dialect of London and the surrou: ing area 
was beginning to gain supremacy, fly be- 
cause of the growing importance of Lou on itself; 
and by Elizabeth’s reign it had becom. ‘he basis 
of the written language (see STANDARD | NGLISH). 
Yet this did not prevent Shakespeare i:n intro- 
ducing several words and phrases ‘rom his 
native Warwickshire dialect into plays 


(‘mobled’, ‘muss’, ‘othergates’). And words and 
pronunciations from other dialects, such as ‘fell’ 
and ‘beck’ from the north of England, and the 
forms ‘left? and ‘merry’ from the south-east, 
have at various times entered the ‘standard’ 
language. Until the late 18th century many 
people of the upper classes who did not live in 
the capital went on speaking their local dialect: 
Squire Western, in Fielding’s Tom Jones, for 
example, says ‘zee, volks, wull’ for ‘see, folks, 
will’, 


Burns and other Scottish poets have given the 
Lowland Scots dialect the standing of a literary 
language. In the 19th century William Barnes 
attempted to do something similar for the dialect 
of Dorset. Edmund Blunden is an example of 
a modern poet who has used dialect words in 
his verse. Dialect has been used in dialogue by 
such modern writers as Thomas Hardy in his 
Wessex novels, and G. B. Shaw in, for example, 
Major Barbara and Pygmalion—‘eed now bettern 
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«| a pore gels flahrz' is a specimen of 
"mpt to represent Cockney. 
te the spread of education, broadcasting, 
inema, regional dialects persist in many 
England, as well as on the Continent, 
» to keep a language from becoming 
usly uniform. In America, where the 
n has tended to shift more often than 
c, differences in the spoken language 
aratively few, and there are only three 
lect areas—New England, the south, 
middle and western states, Only in a 
cd areas, such as the Appalachians and 
ater country of Virginia, do old ex- 
urvive to the same extent as in English 
Class’ dialects scarcely exist in America 
ere they do, count for very little (se 
ww ENGLISH). 
SLANG; ExoLsu LANOGUAGR. 


ONARY, see Rererence Books. 


L LOCOMOTIVE, This type of engine 
singly taking the place of the steam 
c in some countries, notably the United 
l'he basic principle of the Dieser ENoiNE 

|, VII) is that of internal combustion, 
motor-car petrol engine, but using in- 
much cheaper oil fuel. The cost of 


building a diesel locomotive is high. Diesels 
do not normally transmit their power direct to 
the engine wheels; a diesel is bke a travelling 
power sation; the engine works an electrical 
generator, the current of which is used to drive 
powerful electric motors, which turn the loco- 
motive wheels. This dicselelectric form of 
transmision enables the many wheels of a long 
locomotive to be driven by electric power from 
the diesel plant, while two or three locomotives 
can be linked together and controlled by one 
crew in the leading locomotive. Although a 
diesel locomotive costs at least twice as much to 
build as a steam locomotive of the same power, 
there are great advantages. Not only is the fuel 
oil cheap, but the diesel uses no fuel while 
standing still, unlike the old steam-engine, which 
has to get up steam before hauling its train. 
A diesel locomotive will work continuously 
for 24 hours a day if necesary, and modern 
diesels are expected to be available for actual 
service on the road over 9o per cent. of each day, 
a figure which steam could not rival. In the 
United States diesel-electric locomotives are 
used without change over distances as great as 
from Chicago to Los Angeles and San Francisco 
—more than 2,200 miles, running for nearly 
40 hours. Although the diesels use water for 
engine-cooling, refilling is seldom needed, so 
that the diesels do not waste time on their 


J. Hardman 


THE ROYAL SCOT DRAWN BY TWIN DIESEL-ELECTRIC LOCOMOTIVES 
The train is climbing Shap Fell, Westmorland, on its non-stop run from Euston to Glasgow 
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iourneys by taking water: in arid country, where 
water is scarce, this is an advantage. Also, the 
locomotive's supply of oil fuel lasts longer than 
the coal supply in a steam locomotive tender. 

In Great Britain there has been some ex- 
perimental use of diesel-electric locomotives in 
long-distance passenger service, on the London 
Midland Region, including the hauling of the 
Royal Scot. Their chief use, however, is in mar- 
shalling yards. The Western Region has a num- 
ber of stream-lined passenger railcars which are 
diesel-mechanical; the wheels are driven direct, 
without any electrical transmission. Mechani- 
cal transmission is a fairly simple matter with 
engines of limited horse-power, as in these 
Western Region cars; but when it comes to units 
of 1,000 brake-horse-power and upwards the 
design of a direct transmission that will stand 
up to the work is difficult. This is why electrical 
generators and motors are normally interposed 
between the diesel engines and the axles, for 
this is a much more flexible and suitable method 
of control. The London Midland Region, 
however, has made experiments with a 4-8-4 
diesel express passenger locomotive with direct 
mechanical drive. 

Some of the earliest diesel locomotive experi- 
ments were made in Canada in 1925, but the 
greatest impetus to the use of diesel power came 
in 1932 with the German State Railways’ 
‘Flying Hamburger’ stream-lined train. This 
consisted of two articulated cars, 138 feet long 
and 77 tons in weight, driven by diesel electric 
engines of 820 brake-horse-power. The ‘Flying 
Hamburger’ was booked to run daily between 
Berlin and Hamburg at an average speed of 
77-4 miles an hour, and maximum speeds up to 
100 miles an hour became common. The use of 
diesel-electric stream-lined trains spread all over 
Germany, and runs timed from start to stop at 
over 80 miles an hour appeared in the German 
time-tables over several main routes. 

It is in the United States, however, that 
diesel-electric traction on railways has made by 
far the greatest strides, It was first tried in 
shunting-work in 1925, and in passenger service 
in 1934. By the end of 1948 nearly 10,000 
diesel-electric locomotives had been built for 
American railways. These have now been intro- 
duced for use with a great number of stream- 
lined trains as well as for use with a large pro- 
portion of ordinary express trains. Diesels have 
become popular as well in long-distance haulage 
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of freight, and do a great dea! of shunting in 
marshalling yards. 


The American principle is to build indepen- 
dent locomotive units, and to as many of 
these units together as necessar ith one crew 
taking charge of them all by m of multiple- 
unit controls. For passenger k the most 
popular unit is one of 2,000 bra «c-horse-power, 
used either singly, or (on the heer trains) in 
pairs or triplets, totalling 4,000 ©7 5,000 brake- 
horse-power. On freight work the 1,500 brake- 
horse-power unit is the most wicc^y used, with 
a maximum of four units (6,000 brake-horse- 


power in all) coupled togeth: 
mostly done by 1,000 and 6¢ 


Shunting is 
brake-horse- 


power units, A 6,000 brake-horsc-power com- 
bination may measure up to 200 ‘ect in length 
and weigh over 400 tons. 

The mechanical and electrica! equipment is 
of a very complicated description, and helps to 
account for the high cost—$500,000 to $600,000 
—of one 6,000 brake-horse-powc: locomotive, 
See also LOCOMOTIVES. 

See also Vol. VIII: INTERNAL COMBUST ENGINE. 
DIESEL ROAD ENGINES, sv '.0aD TRANS- 
PORT ENGINES. 

DIRIGIBLE, see AIRSHIP, 

DIRECTION FINDING, see NAViSATION, Aij 


NAVIGATION, MARINE, 


DISCOVERY I. This ship, now owned by the 
Sea Scouts and moored in London, was specially 
designed and built for the first expedition to the 
Antarctic (1901-4) led by Captain R. F. Scott 
(q.v. Vol. V). The lines of her hull are normal, 
except that she has a long overhanging ster 
to protect the rudder. She is built of wood, her 
sides being about 26 inches in thickness to witb- 
stand ice-pressure, and her bow is tremendously 
strengthened internally and covered with sted 
plates externally, to enable her to force an 
batter her way through pack ice. She can be 
driven either by her 450 h.p. triple-expansio 
steam-engines, or by her sails, which are car 
on three masts, the first two of which are cross 
rigged. 

Apart from the great strength of her hull the 
other peculiar features about the Discover) ag 
the special devices used for lifting both "° 
rudder and the propeller on board, an 2 


:tory used for the collection of 
I tic data, around which no iron 
was permitted within a dis- 

f 30 feet. 
Discovery first left England in 
A 1901. Five months later, 
lling at New Zealand, she 
the Antarctic Continent in 
t ss Sea area. She travelled 
s far as Ross Island, where 


S ade his shore base. She then 
s ong the edge of the great Ice 
Ba as far as King Edward VII 
La ;aking surveys and collecting 
sc fic observations. The original 
pl ad been for her to leave 
Ar ica for the winter and return 
in pring; but such a safe and 
shelt':ed anchorage was found in 
Mi do Sound that it was decided 
that «he should remain there. Un- 


for ely the next summer the ice 

in th - Sound never broke up, so that she was held 
pri for another whole year, and was unable 
to until February 1904. She then returned 
ind, having shown herself a most success- 
for scientific purposes in polar seas, the 
only -vious criticism being that she carried too 
litt! l. 
à being used for carrying cargo, first by 
dson's Bay Company and later by the 


Adr ` alty in the First World War, the Discovery 
we uth again in 1923, when she became the 
first -esearch ship of the Discovery Committee, 
whic» was set up to study the Antarctic whaling 


try. In 1927 she was replaced by the Dis- 
covery II, but returned to the Antarctic for two 
summer expeditions in 1929 and 1930. These 
her last distant cruises. 


See also IcE-BREAKER; SNOW AND Ice TRAVEL. 
See also Vol. III: PorAR REGIONS. 


were 


DIVERS AND DIVING APPARATUS. Div- 
ing has a long history. We know that Alexander 
the Great sent down divers to remove under- 
water obstructions at the siege of Tyre in 332 
B.c., and that he himself made a descent in a 
colymba, a machine which kept a man dry and 
at the same time let in light. Aristotle describes 
instruments used by divers for drawing air from 
the surface. He also writes of a cauldron 
lowered straight down so that the air remained 
inside and could be breathed by its diver. 
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DIVERS AND DIVING APPARATUS 


A DIVER WITH HIS EQUIPMENT 


Many experiments were made in the 18th 
century with diving equipment, and in 1830 
Augustus Siebe, a Prussian engineer who fought 
at the Battle of Waterloo, introduced a suit 
which contained the principles still in use to-day. 

Modern divers use a special dress as well as 
surface equipment. The pump supplying air 
to the diver is carried in a vessel anchored over 
the scene of the diving operations. It is usually 
hand operated. The diver's helmet is made of 
copper specially treated with tin and contains 
three windows of plate glass, the inlet-outlet 
valves, which regulate air supply and buoyancy, 
and telephone equipment through which he can 
speak to people at the surface. The helmet is 
screwed to a corselet, a metal covering for 
shoulders and chest, which is secured to a collar 
of vulcanized rubber on the diving dress. This 
dress is a suit of layers of tanned twill with pure 
rubber in between in which the whole body is 
enveloped. The sleeve cuffs are also made of 
vulcanized rubber and are watertight. The 
diver’s air pipe is flexible, but will not collapse 
under the great pressure exerted upon it deep 
under water. It is fitted with couplings at each 
end to fix it to the helmet and air-pump. Weight 
is necessary to take the diver down, and this is 
included in his boots, which weigh 32 lb. a pair; 
he also carries 40 lb. weights on his chest and 
back. Finally, there is the life-line which can be 
used to haul the diver back to the surface and 
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also as a means of communication. The life-line 
often contains the telephone cable as well. The 
greatest depth reached by divers in this kind 
of dress is 340 feet. They have to spend a long 
time after coming up in a special chamber 
where the pressure is gradually lowered; with- 
out this they would become seriously ill. An 
underwater ‘decompression chamber’, as it is 
called, has now been invented, and this reduces 
the time considerably. 

Diving apparatus which is independent of the 
surface was first used about 1882; it contains 
oxygen and air cylinders and a watertight com- 
partment holding caustic soda. The diver 
breathes in from the oxygen and air cylinders 
and out through the caustic soda, which purifies 
his breath by absorbing the carbon dioxide from 
his lungs; the breath then returns to the air 
cylinder. This system enables a diver to remain 
submerged up to 2 hours. This dress, when 
used in conjunction with the underwater decom- 
pression chamber, has enabled divers of the 
Royal Navy to reach a depth of 535 feet. Deep- 
sea diving is carried out in specially reinforced 
suits of cast-steel cylinders. These can with- 
stand the enormous pressure which would crush 
any unprotected body; but they are not very 
useful, because of their lack of mobility, An 
underwater observation chamber is used in- 
stead. Remarkable developments in self-con- 
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tained diving-suits took place du. ing the Second 
World War, when it was nec:isary to equip 
"frogmen' and others for und... ater attack on 
the enemy. These included i. covements in 
the self-contained breathing a; :.- catus, and the 


invention of detachable webbe 
for underwater swimming. 


ands and feet 


Large bell-shaped vessels are used for exten- 
sive work under water. These ‘ving bells’, as 
they are called, are lowered i> ihe bed of the 


sea or river, the water being k 
pressed air. Men go down i: 


t out by com- 
ese bells and 


.can work in their ordinary clothes with plenty 
of light and air. Diving bells are -lso sometimes 
equipped with air locks. An air lock is a small 
chamber with two doors. Whe: a man enters 
through the first the pressure i »-ide is that of 
the atmosphere, but air is then pumped in until 
it equals the pressure inside the «ll. After this 
has been done, the man can - ter the bell 
through the second door. 

Divers are used to inspect -«3 report on 
underwater damage and to c: out small 
repairs themselves; they also «d; tangle wire 
ropes which have become woun: round ship? 
propellers, and mend lock gate; Divers help 
in the work of salvage by plac: in position 
the hawsers by which sunken shi>s are usually 
raised. In docks and commer: «| rivers visi 
bility below surface is extremely -oor owing to 
suspended particles of mud and o: ^r impurities; 
and the diver, although some) vcs equipped 
with powerful lights, often doc: much of his 


work by touch. 


See also SALVAGE. 
See also Vol. III: Pressure. 
See also Vol. X: SUBMARINE, 


DOCKS. Docks for ship repair should not be 
confused with the wet docks used in Britain for 
the discharge of vessels, or with certain piers, 
such as those at New York, which are also 
known as docks. For ship repair, docks are 
designed to expose the underwater parts of a 
vessel’s hull, so that painting or reconditioning 
may be carried out (see Sure Reparrs, Vol. VIII). 

In Great Britain, ship repair work is usually 
carried out in a dry dock, often called a graving 
dock. It is a stone or concrete basin connected 
with a river or a wet dock, so that it can be 
readily flooded by the opening of sluices. When 
the dock is full of water, the vessel is floated in. 
The entrance is then closed with a watertight 
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Port of London Authority 
^ * KING GEORGE V DRY DOCK, LONDON 


gate wn as a caisson, and the water is 
pum out. The vessel is supported by what 
are ki own as bilge blocks, which are enormous 
wed: under the bilge (the bottom part of the 
ship). Wooden shores or props keep the ship 
straight as the level of the water drops. When 
repairs have been completed, the dock is again 


flooded, the caisson is removed, and the ship 
floated out, 

Another method of ship repair uses the 
floating dock. This is a floating cradle big 
enough to hold a ship. It has tanks which can 
be filled with water so that the cradle partly 
sinks into the sea or river. When the tanks have 
been filled, the ship is floated into the cradle 
and the tanks are pumped out. This causes the 
dock to rise, carrying the vessel clear of the 
water. Floating docks need deep berths or 
locations which have to be kept clear of mud 
by constant dredging; except for certain Govern- 
ment dockyards, they are now rarely used in 
Britain. 

The largest dry dock in the world is at 
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DOVER ROAD 


Southampton. It is 1,200 feet long, 135 feet wide, 
501 feet deep, and can accommodate the largest 
vessels afloat. One of the most up-to-date dry 
docks is at Tilbury, on the Thames, where 
mechanical bilge blocks and a device called a 
leading-in girder avoid much of the difficulties 
of getting a vessel into position as the water 
which supports it is pumped out of tne dock. 


See also Ports AND HARBOURS, 
See also Vol. VIII: Docks ANp HARBOURS. 


DOVER ROAD. Long before the Romans 
came to Britain there was a route from London 
to the coast, following much the line of the 
modern Dover Road. The Romans greatly 
improved this ancient trackway. They made 
it part of a military road (our Watling Street) 
which runs right across England from Dover to 
Chester and thence across Wales to Caernarvon 
(se Roman Roaps) On the first 70-mile 
stretch from Dover to London the Romans built 
bridges across the fords, and raised a causeway 
to carry the road across the low-lying marshes 
round the Medway. Until the coming of the 
railways and the growth of new industrial towns 
in the Midlands and north, this stretch of 
Roman road was one of the busiest highways 
in the land. 

The Dover Road has seen much history from 
the time of the Romans. Norman barons, 
following William the Conqueror, came from 
the Continent up the Dover Road to settle in 
the newly conquered land; bands of crusaders 
set off down it on their way to the Continent; 
Chaucer's Pilgrims and many others followed it 
to Canterbury; the Kentish rebels rallied along 
it to the call of Wat Tyler; and the first of the 
King's Postmen passed along it in Tudor times 
with news from the Continent. 

In Stuart days the road surface became so 
bad that many travellers preferred to journey 
by water, at least as far as Gravesend. They 
thus avoided the stretch of road running across 
Blackheath and up Shooter's Hill, a place that 
already had an ugly name as the haunt of foot- 
pads and HiGHWAYMEN (q.v). In the rgth 
century the Dover Road was celebrated in the 
writings of Charles Dickens. Among his chief 
characters, Mr. Micawber and Mr. Pickwick 
both travelled the road, and Dickens himself 
lived for many years at Gad's Hill Place between 
Dartford and Strood on the route of the road. 

See also RoAps, BRITISH. 
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DREDGER. Ports, canals, and navigable rivers 
are kept clear for traffic by dredgers—special 
boats fitted with machinery to scoop up mud 
and silt from the bed of the waterway. Canals 
always tend to silt up, especially where the 
banks are unprotected by concrete piles or walls. 
The narrower waterways used by self-propelled 
craft suffer most, since the wash from the pro- 
pellers is continually eating into the banks. 
Another cause of silting is the soil washed in 
from cuttings and high lands (see DENUDATION, 
Vol. III). Navigable rivers do not usually silt up 
all over, as the flow generally keeps a passage 
clear; but shoals form on the inside of bends, 
and are caused by the scouring or washing 
away produced by lock sluices. Silting is partly 
a result of river pollution. Sewage and chemical 
discharges and hot waste water from generating 
stations all tend to make a river deposit the solid 
particles in its water, instead of carrying them 
out to sea. 

With the growth in the size of ships, most 
ports have been forced to resort to dredging to 
provide the deeper water required. In the Port 
of London, for instance, an artificial approach 
channel, 1,000 feet wide and 30 feet deep at 
ordinary low water, has been dredged from the 
sea into the heart of London. The tide scours 
Swinging derrick 
AN hoisting and 
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FIG. I. SECTION OF HAND DREDGER 


this channel clear of deposit, but maintenance 
dredging is necessary in certain areas, notably 
in tidal basins and the approaches to dock locks. 
Some 170 million tons of material have been 
removed from the bed of the tidal Thames by 
dredging. 

The method of removing silt from canals is 
the same for most canals, but the size of the 
plant varies with the waterway. In the smaller 
canals of Great Britain the hand ‘spoon dredger’ 
is still used extensively for removing small 
deposits. The ‘spoon’ is suspended by a swivel 
derrick from the centre of the boat, which has 
compartments at ‘éach end to hold the mud. 
The spoon is pushed forward by the weight of 
the man pressing against the long handle; and 
when full, it is lifted by a winch at the fore-end 
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FIG. 2. GRAB DRED. 


n the boat is 
ess is reversed. 
dredge about 


and emptied into the hold. V. 
discharging on to the tip, the p: 
With this machine three men « 
go tons of mud a day (see Fig. 1 

Steam-driven grab dredge:: 
about the middle of last centu 
the usual size of the vessel is : 
the grabs have a capacity of 4 ‘ 
Some dredgers have side pontoons which give 
stability, and can be removed to enable the 
dredger to pass through narrow bridges. The 
grab may be either free-falling and self-closing: 
or opened and closed under steam pressure, the 
pressure cylinder being attached to the top af 
the grab. The whole thing is suspended from 
the dredger crane (see Fig. 2). 

The dredger is held up to the mud by rop 
and the dredged material deposited into hopp“! 
boats to be taken to the tip, and there discharge 


came into use 

In England 
vot beam, and 
» $ cubic yards 


Bucket ready 
to drop 


FIG. 3. DRAG-LINE CRANE 
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DUTCH LANGUAGE 


FIG. 4. CONTINUOUS BUCKET DREDGER 


by ıb crane which resembles the dredger 


cr Working in ordinary mud, which does 
no : to be carried very far, these dredgers 
cai lige 1,000 tons a week, or about 2 miles 


of w canal a year. Narrow canals with 
ave protections to the banks may need re- 


dre ig every 20 years. 

V |! there are not many bridges and the 
mat] can be deposited direct on the banks 
alo: e the canal a drag-line crane on 
creci or track is sometimes used. This is a crane, 
drive by an internal-combustion engine, which 
moves along the bank. It has a grab shaped 
like an inverted bucket with teeth, which is 
swung out over the canal, and pulled in when it 


is full (see Fig. 3). This is quick and cheap to 
work, 

In certain situations the suction dredger can 
be used, generally where there is a thick layer of 
mud or sand, and no danger of opening a soft 
spot in the bed of the canal. The material is 
sucked up through long pipes by means of 
pumps. Suction plant is frequently used for 
discharging mud from hoppers at the tip; as, 
however, the material is in a fluid state, there 
must be plenty of space and adequate banks 
at the tip so that the mud can settle and the 


water drain off. Disused gravel or clay pits 
made good dredging tips. 

The ‘ladder’ or continuous bucket dredger 
is usually employed in rivers and estuaries (see 
Fig. 4). Careful preliminary work by a marine 
surveyor is necessary to ensure that the dredger 
works on the exact site of the shoal, and it is 
held in place by a number of strong moorings. 
The silt, or ‘spoil’ as it is called, is shot into 
attendant hopper barges which may be self- 
propelled or towed by powerful tugs. In most 
cases the ‘spoil’ is dumped at sea in deep water; 
Thames hoppers, for instance, carry their loads 
to the Black Deep in the outer Thames estuary 
where they are deposited without any danger of 
forming new shoals. The hopper barges have 
‘doors’ in the bottoms of their holds through 
which the mud is dropped out. 

See also River NAVIGATION; Ports AND HARBOURS, 


DRY DOCK, see Docks. See also Vol. VITI: 
Sure Repairs; Docks AND HARBOUR CONSTRUC- 
TION. 


DUG-OUT CANOE, see CANOE. 


DUTCH LANGUAGE, see Germanic LAN- 
GUAGES. 


ECHO SOUNDER 


E 


ECHO SOUNDER, see Ecuo Sounprr, Vol. 
VIII. 


ELECTRIC RAILWAYS. Electrification of a 
railway line is very costly, and can only be 
justified in certain conditions. One justification 
is dense traffic, as in suburban areas round large 
cities. Here electricity offers many advantages. 
After each stop electric trains can speed up so 
rapidly from rest that, on a route with frequent 
stops, not only can the overall train times be 
reduced, but trains can be packed more closely 
together, so that a service both faster and more 
frequent can be offered to the public. The 
tremendous growth of population in the suburbs 
and outer suburbs all round the south-east, 
south, and south-west of London has been 
largely due to the attraction of the electric train 
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ing electric power for railway : 


services of the former Southern Railway, which like Switzerland, Sweden, and ! 


z, which have 


created the largest suburban electrified railway ample water resources, but h: to import all 
system of any individual railway in the world. their coal from other countries, schemes for 
A second justification for electrification is using Hypro-rtecrric Power (q.v. Vol. VIII) 


provided by long and steep gradients, which 
slow down steam working, and often make 


are even more attractive. Italy has electrified 
4,400 miles of her railways, Sweden 3,420 miles, 
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1. OVERHEAD CONDUCTOR OF CURRENT 


Contact is made by the flexible ‘pick-up’ mounted on the 
roof of the locomotive or motor-coach 


FIG, 2. “THIRD-RAIL’ CONDUCTOR OF CURRENT —. j 
1 ivin 
Contact is made by the steel shoe between the dri 
whecls 
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Swiss Federal Railway 


À SWISS ELECTRIC LOCOMOTIVE 


and § rland all but 2,800 miles—or practi- 
cally hole of the Swiss railway system. d 
Fo urban working, direct current (d.c.) 
elect ion is preferred, because the locomo- 
tive « ment required is sufficiently light and 
com o form part of an ordinary coach (see 
ELE Motor, Vol. VIII). On the latest 
Lond:  fube coaches, all the control gear is 
pack nto the limited space between the 


coacl oor and the track, so that the entire 


length - f the coach, apart from the small driving- 
cab ailable for passenger seating. On direct 
current lines it is customary to make up subur- 


ban trains into units, with a motor unit and a 
driver's cab at each outer end, and one or two 
ordinary trailer coaches in between; the motor 
units have one or both bogies (see LOCOMOTIVE, 
SrEAw) which are motor-driven, and all the 
motors are under the control of the one motor- 
man at the front of the train. If more passenger 
accommodation is needed, as at the morning 
and evening rush hours, a second unit is coupled 
up to the first, and the motors of the second unit 
also come under the control of the motor-man 
in the original unit. This is called ‘multiple- 
unit working’, each unit self-contained with its 
own motive-power, as compared with the use of 
independent electric locomotives. 

For main lines independent locomotives are 


customary, so that they may be able to draw 
trains of ordinary passenger and goods rolling 
stock. On main lines, also, it is customary to 
install alternating current (a.c.) electrification 
rather than direct current. As compared with 
the 600 to 650 volts of most direct-current rail- 
ways, very high voltages are used with alternat- 
ing current—such as the 11,000 volts of the 
Pennsylvania Railroad, U.S.A., the 15,000 volts 
of the Swiss Federal Railways, and the 16,000 
volts of the Swedish State Railways. These high 
pressures cheapen the cost of feeding the current 
to long stretches of line; but with alternating 
current of high voltage it is necessary to carry a 
TRANSFORMER (q.v. Vol. VIII) on each loco- 
motive, and the locomotive equipment is 
heavier and more bulky than in direct-current 
multiple-unit trains. 

Alternating current is always supplied to 
trains by an overhead conductor, as on lengthy 
main routes the copper wire used for overhead 
conducting offers less resistance to the flow of 
the current than the steel conductor rails used 
in third rail electrification. With direct current, 
however, for services that are very frequent, the 
most reliable method of current distribution and 
the cheapest to maintain is the ‘third rail’, laid 
alongside the running rails, from which the 
current is picked up by steel shoes. On some 
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railways, such as the Southern Region, the 
current is returned to the power-stations through 
the ordinary running rails. Greater electrical 
efficiency is realized by the London Transport 
method of laying a fourth rail, for current return, 
in the centre of the track. 


ELECTRIC SHIP. There are many hundreds 
of ships in the world which are propelled by 
electric motors—the big brothers of those that 
move trams and electric trains. 

The electric ship has certain advantages: the 
electric motor is small for the power it delivers, 
and can, therefore, be tucked away neatly in 
the stern of the ship. It does not need a long 
shaft connecting the propeller at the rear with 
the main machinery, which is often amidships. 
An electric motor is easy to control, and in 
certain cases electric ships can be operated from 
the navigating bridge in the way an electric 
train is operated from the driver's cab. This is 
very useful in ships like tugs and dredgers, which 
have to be constantly making small movements. 

There are two kinds of electric ships, steam- 
electric and diesel-electric. In the steam-electric 
kind the generators which supply the electric 
current are driven by steam turbines. In the 
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diesel-electric ships the gen 
either by diesel engines or by internal-com. 
bustion engines (like those th ive motor-cary. 
The choice of one kind of - cine or another 
depends upon the duties the s! > is to carry out, 

When the generators which.» pply the current 
that drives the screws also ly currents for 
other purposes, such as co and lighting, 
the generating plant is very | central power 
station. 

Electric ships are not new 
out by the Russians on the \ 
the present century. For use 
bustion engines, electricity v 


tors are driven 


known at that time of reve: the directi 
of rotation of the propeller s'ít. The larg 
electric ship in the world was 160,000 horse 
power liner Normandie. This ^uge ship was 
burned at her pier in New Vork during the 


Second World War. She v 
marine engineering; when 
power at sea, at about 28 kn 
generators made enough elect: ty to have rum 
the whole of London's und und railway 
during the busiest period of th- ‘ay. 
In some of the earliest atic: »ts to build an 
electric ship storage batteries - pplied current 


her enormois: 


to the electric motors. Cano. and launch& 
were the type of craft to whic! his system was 
applied; they ran very smooth!; and quickly. 


used electric 
bmerged, as ni 
f the poisonous 
petrol-engint. 


For many years submarin 
motors when they travelled s 
way was known of getting rid 
exhaust gases of any oil-engine < 
The motors took their current from enormous 
electric storage batteries which were placed 
within the hull; the batteries were charged by 
oil-engines, whenever it was safe for the sub- 
marine to come to the surface, especially # 
night. During the Second World War wal 
were found of using oil-engines even when ? 
submarine was below the surface of the sea (# 
SUBMARINES, Vol. X). 

"Though electrical drive for ships has many 
advantages, it is held to be too complicated 
certain uses. An electric ship must carry ê 
greater number of highly skilled electricians than 
an ordinary ship. Costs are high: expensit 
materials such as copper are needed to make 
electrical machinery; the fact that there are S 
few electrical ships means that the mechanic 
parts are scarce and dear. 

See also Vol. VIII: ELEcrnic Motor. 
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DONCASTER NORTH NEW SIGNAL-BOX 


EL! XC SIGNALLING, RAILWAY. r. 
Sys f electric signalling, which have greatly 
spec up train traffic at large terminal 
sta nd at busy junctions, are based on the 
gen rinciples of safety described in SIGNAL- 
LIN iLway (q.v.). The aim of signalling is 
to « - that not more than one train at a time 
shal in motion on any stretch of line (long or 
sho ccording to circumstances), and that the 


shall be kept moving insafety with the 
lea sible delay to trains. 

l'he all-electric signal-box, which is gradually 
replacing the old manual box, has a number of 
miniature levers in place of the long mechanical 
levers. Several interconnected movements of 
signals and points can be made with a single 
lever. The working of several boxes can be con- 
centrated in one single electric signal-frame, 
controlling a large area. Signalling can there- 
fore be carried on with a much smaller staff than 
previously, and traffic handled more quickly. 

In the electric signal-box there is generally 
an illuminated ‘layout diagram’, representing 
all the lines in the area; scores of electric con- 
tacts in the running lines show precisely where 


every train or locomotive is moving or standing. 
In earlier electric signal-boxes, many of which 
are still in use, compressed air, electrically con- 
trolled, was used for the actual working of the 
signals and points; but the modern preference 
is for all-electric working, the power being 
supplied by electric motors. Many earlier in- 
stallations combined mechanical locking of 
points with electric operation, but all-electric 
locking is now the general practice. 

In recent years there have been even more 
elaborate developments aimed at simplifying 
and speeding up electric signal-box working. 
One method dispenses with levers. ‘The controls 
are thumb-switches placed on the illuminated 
‘track diagram’ in the box, exactly above both 
the signals and the points that they work. From 
this idea there developed a method in use at 
Doncaster. The method calls for only one action 
to move both junction points and their signals. 
The thumb-switches are located on the diagram 
at the signals only and not at the points. At 
any signal which controls the entry to two or 
more routes, the thumb-switch is turned to the 
route desired; provided the track concerned is 
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clear, the movement of the points to the appro- 
priate position takes place automatically, and 
so does the signal movement. 

A still further development is the American 
‘NX’ system, in which thumb-switches are pro- 
vided round the margin of the track diagram at 
the entrance to and exit from every possible 
route controlled by the box. The signalman 
sets an entry switch and an exit switch; then, if 
the route desired is clear, the pressing of a button 
lines up all the points for that route, right across 
the diagram, and releases all the appropriate 
signals to ‘clear’. Much time is saved by this 
method. Coloured lights on the diagram indi- 
cate exactly how each signal and pair of points 
has responded. This system was installed at 
Stratford (London), in the Eastern Region, for 
the introduction of an electric train service. 

Electric signaling has to be safeguarded 
against current failure. Most of the larger elec- 
tric signal-boxes on lines used by steam trains 
have petrol-driven motor-generator sets, which 
can be started up immediately by the signalmen 
if the supply from the electric mains fails. On 
lines worked entirely by electric trains, since the 
current for trains and signalling is generally 
derived from the same source, any general cur- 
rent failure would stop the train service. With 
some types of electric colour-light signals, twin 
bulbs are provided, and in the event of one fail- 
ing, the other is switched automatically into 
position. If a driver should approach an electric 
colour-light signal which has failed to light up, 
he is required by rule to stop, and if a telephone 
is provided at the signal, to ask the next signal- 
box ahead for instructions. 

2. Tracx-circuits. Electrical track-circuit- 
ing is an important safety device on railways. 
Itisa means of showing, in a signal-box, whether 
a particular stretch of line happens to have a 
train on it. Many serious collisions in the past 
would probably have been averted if track- 
circuiting had been in use at signal-boxes. A 
stretch of track-circuited line is linked to a 
signal-box by electric wires; through the circuit 
formed by wires and rails a wcak current flows; 
this current kecps in position part of a small 
electrical switching instrument known as a 
relay (see Macnerts, Section 2, Vol. VIII). When 
a train is on that section of railway line, either 
moving or standing still, the steel wheels and 
axles of the train form a ‘short circuit’, by lead- 
ing the current straight across from one rail to 
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TRACK CIRCUIT 


The arrows show the direction of the cu: 
when a train is on the line, and on the rig 


on the left 
en the line 


is clear 

the other. This diversion of curren causes the 
movable part of the relay to fall ou ts normal 
position. By this means, an electric | indicator 
may be made to show, in the si »3l-box, a 
visible reminder that a train is on th- line. The 
movement of the relay can also be 1) e to lock 
a signal lever at ‘danger’, in orc prevent 
another train entering the same sec. n of line. 

Signals in a track-circuited area © »ry white 
enamelled plates of diamond shap: this is to 
indicate to a driver that, if he is dete’ «d at that 
signal for any length of time, he nec: not follow 
the old rule of sending his fireman into the 
signal-box to remind the signaln by his 
presence in the box, that the train is «anding in 
the section; the track-circuit autom: ally does 
that for him. 

A section of rail which is track-circuited can 


be detected by the pieces of copper wire which 
join each rail to the next one, to ensure that the 
current will flow along the whole section of line. 
Where a particular track-circuit comes to an 
end, insulating material can be seen underneath 
the fish-plates which are used for joining the 
rails together, and between the rail-ends. The 
insulation keeps each track-circuit completely 
self-contained. 


ENCYCLOPAEDIA, see REFERENCE BOOKS. 


ENDEAVOUR, H.M.S. In this barque Cap- 
tain James Cook (q.v. Vol. V), Royal Navy; 
made his first voyage round the world in 1768- 
71. The Endeavour had been a Whitby collier. 
Cook himself had been brought up in the coal 
trade and approved the choice. The vessel* 
length was 97 feet along the lower deck, het 
beam 29 feet, her tonnage 366 tons. The purpose 
of the voyage was to carry out from the Pacific 
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isl f Tahiti, some astronomical observations 

lanet Venus, and also to rediscover and 
s he coast of New Zealand and to survey 
t unexplored east coast of Australia, The 
r f this voyage was to establish the fact 
t stralia, New Zealand, and New Guinea 

nds, and not part of a 'great Southern 
( it, which was now shown not to exist, 
in Cook's famous voyage in the En- 
vas also important for other reasons. 
C as the first to show how to conquer 
sc y the regular distribution of fresh vege- 
ta the ship’s company and by keeping 
th clean and dry (see Sea TRAvgL). With 
th of the Astronomer-Royal's new Nauti- 


ca :nac Captain Cook showed that he could 
m. c his longitude at sea correct to 1 degree 
by system of measuring the lunar distances 
of sun and certain selected stars; in later 
vo ; Cook obtained greater accuracy by 
usi 1e marine CHRONOMETER (q.v.) invented 


by.j -n Harrison. 
-.» voyage in the Endeavour lasted altogether 
5 August 1768 to 12 June 1771—nearly 


3y- - The ship sailed by the Madeira Islands 
to œ Horn, and then across the Pacific to 
Ta} After the astronomical observations had 
bec: sade on 3 June 1769, the Endeavour sailed 


\vards round New Zealand and then north- 
we: > up the unexplored coast of eastern Aus- 
tra >. Janding, among other places, at a bay 
wh... Cook called Botany Bay, on account of 
the ^ riety of flowers they found there. They 
con: sued to sail northward, but soon ran into 
serious difficulties with the GREAT BARRIER 
Reer (q.v. Vol III). The Endeavour, in the 
middle of the night, ran from deep water on to 
à coral reef and stuck fast. When she was finally 
floated off, she had so large a hole in her side 
that she was only just brought safely to shore. 
She took shelter in a bay now called Cook Bay, 
into which runs a river named after the En- 
deavour. The ship was mended at Batavia, but 
the men were sick with dysentery and many had 
died. And so they sailed westwards to the Cape 
of Good Hope, and then northwards until they 
turned safely into the English Channel and 
anchored at the Downs. 
See also EXPLORATION; SAILING SHIPS. 


ENGINE (1) Air: see AmcnArT Encnes. (2) 
Rail: see Locomotive, Sream; Deset Loco- 
motive; ErrorRic Ramways; Gas TURBINE 


ENGINE-SHEDS, RAILWAY 


Locomotive. (3) Road: see ROAD TRANSPORT 
Engines, (4) Ship: see Srp, 


ENGINE-DRIVER, see RAILWAYMEN, 


ENGINE-SHEDS, RAILWAY. For main- 
tenance purposes, all locomotives are attached 
to specific depots, known as engine-sheds or 
running-sheds. The general principle is that 
each steam locomotive shall spend some hours 
of its working day at the shed for examination, 
boiler washing-out, coaling, and watering, and 
any necessary repairs. Engines working to 
schedules which take them away from their 
home sheds for over 18 hours or so—especially 
express engines on long non-stop runs—receive 
this attention at the shed nearest the farther end 
of their day's run, returning to their home shed 
on the following day or later. The larger sheds 
may house up to 100 locomotives or more, and 
are responsible for all the locomotives in an area, 
which may include a number of smaller sub- 
sheds under the control of the main shed, Close 
to all modern sheds are large automatic coaling 
plants, and arrangements for disposing quickly 
of ashes—all designed to reducc to the minimum 
the ‘idle’ time spent at the shed by each loco- 
motive. 

Running-sheds in general are of two types. 
There are ‘round’ sheds, circular in design, with 
a central turn-table from which all the engine 
roads radiate; this type of shed requires the 
most space and is the most costly to build, but 
is the simplest to work, because of the ease with 
which engines can be got from any track on to 
the turn-table and out of the shed to begin a turn 
of duty. The more common type of shed, how- 
ever, is rectangular, with a number of parallel 
tracks. The engine roads in the shed are all 
provided with deep inspection pits, to enable 
fitters and engine-crews to get under the engine 
for the inspection of the motion. Numerous 
hydrants are provided for the washing-out of 
boilers. The larger sheds are provided with 
well-equipped machine shops, suitable for 
carrying out all running repairs—as distinct 
from the major overhauls and reboilerings for 
which each locomotive must go at regular 
intervals to one of the main locomotive building 
works. 

Among other equipment at the large sheds 
are ‘wheel-drops’, which make it possible by 
hydraulic power to release the wheels from 
under the locomotive, and whecl lathes for the 


ENGINE-SHEDS, RAILWAY 


THE ROUND HOUSE, DERBY 


The lines converge towards the turn-table in the centre 


turning of worn tyres to their correct profile. 
Boilers are re-tubed as necessary, and much 
other repair work is carried out. Inspection 
extends to the inside of boilers, to ensure that 
the locomotive is not developing cracked plates 
or other sources of trouble. 

The staff attached to an engine-shed includes 
engine-drivers, firemen, cleaners, boiler-washers, 
fire-droppers, steam-raisers, men to attend to 
coal, sand, and ashes—all of whom are con- 
cerned with the engine working and are under 
a ‘running’ foreman. Then there are examiners, 
fitters, machinists, blacksmiths, boilersmiths, and 
others, under the foreman mechanic. The staff 
is completed by storesmen, lampmen, toolmen, 
and ‘callers-up’ (whose duty it is to go the round 
of the houses at which the engine-crews live 
and to ensure that they are on time for duty). 
As a rule a locomotive bears somewhere on it 
either the name or the reference number of its 
home shed. 

See also Locomotives, STEAM. 


ENGLISH LANGUAGE. The history of the 
English language begins with the conquest of 
England by the Angles, Saxons, and Jutes in 
the 5th century. These tribes probably came 
from the region of southern Denmark and the 
Frisian coast, bringing with them the language 
that we now call Old English, which is closely 
related to the dialects still spoken in Friesland, 


and, less closely, to Danish, S 
Norwegian (see GERMANIC LANGI 
an inflected language, that is to 
between words were expressed in 


ish, and 
It was 
relations 
English 


by endings showing case, mood, tense (see 
LANGUAGE Structure). In modern ` -clish this 
is shown by the order in which they « e placed, 
and by the use of prepositions (cc trast, for 
example, Old English eallum mannui:: with our 
‘toall men’). The gradual decay of these endings 
is one of the chief changes that have taken place 
in the language since Old English times. Though 
the proportion of native words in the vocabulary 


has decreased, they remain an i: 
part of the language. The kind of cl 
have taken place can be seen by com; 
form of the Lord's Prayer that we now 
an Old English version: 

Faeder ure, pu pe eart on heofonum, si pin nama 
gehalgod. Tobecume pin rice. Gewurpe din willa on 
corban swa swa on heofonum. Urne gedaeghwamli- 
can hlaf syle us to daeg. And forgyf us ure gyltas, swa 
swa we forgyfa durum gyltendum. . . 


Old English was essentially a colloquial or 
spoken language. Most documents and manu- 
Scripts written in it were intended to be read 
aloud rather than studied privately, and their 
style often shows the awkwardness, and the 
sudden changes of tense or subject that are 
characteristic of casual speech. But by the time 
of Alfred, when Christianity was firmly estab- 


ng the 


use with 


lish! in England, Christian Latin writers had 
bee) ‘anslated, and something like a standard 
lit language was emerging; and by the late 
T »tury, the dialect of Wessex was 
t ognized all over England as the 
ar ary language. 

ian culture brought a great extension 
in ilary. Some words were adopted from 
Li ich as ‘hymn’, ‘priest’, ‘school’, * 
te others were translated from it. The 
& :vian invaders who settled in the Dane- 
lay he gth and 10th centuries, spoke a 
lar very like Old English, and influenced 
idi iat is, phrases and turns of speech, as 
wel vocabulary. Many of the words they 
inti «d—including several relating to law 
(its Scandinavian word) and settlement 
(5 
plac 


me endings) —were later taken into the 
gen: language, whilst some survive only in 
Dia s (q.v.). 

A- result of the Norman Conquest, French 


rep| ì English for a time as the language of 
liter c. Writers who continued to use 

wrot `n their own dialect and with their own 
spell From this time the old system of in- 
flex began to break down gradually, many 
of t weakening to - or -es. 

acq. ! new pronouns (‘they’, ‘their’, ‘them’ 
were ken over from Scandinavian); nouns and 
pror. ns ceased to have ‘grammatical’ gender 
(whi: had involved classifying many inanimate 
thins; as masculine or feminine, and many 
anim beings as neuter); and word-order grew 
more like that of Modern English. 


For about 200 years after the Conquest, 
French remained the language of the new ruling 
classes and of the new culture; but the majority 
of Englishmen never learned to speak it. Soon 
kings and courtiers, churchmen, and adminis- 
trators learned to use English as well as French. 


After 1362 lawsuits were conducted in English; . 


and a writer at the end of the 14th century tells 
us that ‘in all the grammar schools of England 
children leave French, and construe and learn 
in English, and . . . know no more French than 
their left heel’. From the middle of the 12th 
century, however, English itself had steadily 
adopted a large part of the French vocabulary, 
particularly terms of art, administration, law, 
literature, fashion, and food. Often there was 
already an English word with almost the same 
meaning, for example: French demander, English 


(pe, -thwaite, and -toft are Scandinavian 


Bodleian Library 
PAGE FROM ‘GENESIS’, A POEM OF ABOUT A.D. 1000, WRITTEN 
IN OLD ENGLISH AND AT ONE TIME ATTRIBUTED TO CAEDMON 


ENGLISH LANGUAGE 


[Amd pera pepu oper (wal. 
- / Mdlecbaryuede med gral, — . 
| X nd opper CoeprroF opret cutte: 

-p arare Write Vac b: » Vuke, 
| bue hure of ofret tounge 
Jebol plapduig-eUrpefrouge, 

TA reote * eus College, Oxford. 


PAGE FROM 'THE OWL AND THE NIGHTINGALE’, A MIDDLE 
ENGLISH POEM, EARLY 13TH CENTURY 


A literal rendering reads: 
I was in a certain valley 
In a very hidden corner; 
I heard holding a great debate 
An owl and a nightingale. 
That debate was stiff and severe and strong, 
Sometimes soft and loud at intervals, 
And each against the other raged 
And let that evil mood all out; 
And each said of the other’s character 
The very worst that she could, 
And especially of the other’s song 
They held debate very strongly. 


language spoken in the first 400 years after the 
Conquest, or when Middle English became 
Modern English. We know that by the 1 5th 
century most of the inflexions that had survived 
in one form or another in the Middle English 
period had been lost, and that by the 16th 
century many vowels had a pronunciation some- 
thing like that which we now give them. On 
the other hand, some characteristic features 
of Modern English, for example, the possessive 
neuter pronoun ‘its’, the emphatic use of ‘do’ 
and ‘did’, and the distinction between the 
present and present continuous tenses (I eat, 
I am eating), did not exist or were rare before 
the 17th century, 

The invention of the printing press, the spread 
of education, and the growth of the conception 
of STANDARD ENGLISH (q.v.) helped to stabilize 
grammar and spelling. And whilst these things 
were happening, the English vocabulary was 
being greatly enriched, not only from Latin 
and French sources, but also from other lan- 
guages with which the English had been brought 
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into touch by trade contacts. hus English 
now seemed fully equipped to 1e language 
of poetry, philosophy, science, » — the church; 
and a new-born nationalism ; iced many 
writers prepared to defend its ss for these 
subjects. Some, however, ran t: ess in their 
attempts to adopt ponderous La ords, Latin 
idiom, and Latin sentence-struc ` and many 
writers invented new words sim, ‘or the sake 
of novelty. Even as late as the ! ning of the 
18th century there were some scho rs and poets 
who, like Pope, doubted whet! heir works 
could reach permanent fame written in 
English, 

In the 16th century the colloqu 1 language, 
too, developed great freedom ai’ flexibility, 
which is partly reflected in ELIZA AN DRAMA 
(q.v. Vol. XII) (the language c” the stage 
usually being close to current spe- h). Shake- 
speare's plays, for example, abou n phrases 
ilustrating how one part of sp could be 
given the function of almost any er part— 
‘But me no buts’, ‘Lord Angelo es it well’, 
‘stranger’d with an oath’, and so : 

The development of scientific t ht in the 
late 17th century after the Resto: ion led to 
new standards of precision in th itten lan- 
guage and to the growth of scientii) vocabulary 
—it is at this period that words li! hemistry’, 
‘electricity’, ‘impulse’, ‘consci ‘ss’ came 
into use. The connexion of the jourt with 
France, and the prestige of Frenc. literature 
are reflected in the additions now =:ade to the 
vocabulary of art, literature, and social life; 
whilst in the 18th century, to match the modern 


system of trade and commerce, came words like 
‘banking’, ‘currency’, ‘finance’, and ‘capitalist’. 
Until well into the goth century, however, 
colloquial English, even that of fashionable 
society, was by no means rigid in grammar oF 
pronunciation, and used slang words and phrases 
(for example, ‘phizz’, for physiognomy). But 
writers such as Dryden and Swift thought such 
words were allowed too easy an entrance, an 

proposed an Academy on the French model 
which they hoped might ‘regulate’ grammar and 
vocabulary. The proposal, however, came to 
nothing. The growth of the middle classes 1n 
the 18th century stimulated afresh the desire for 
‘correctness’. In 1755 appeared Dr. Johnson $ 
Dictionary, in which meaning is illustrated by 
examples from ‘the best writers’; and later came 
dictionaries indicating correct pronunciation. 
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E: rammar began to be thought of as 
t worth study in itself; grammars were 
pu | and ran into numerous editions. 
T! id down rules to be followed in writing 
E: but they rarely allowed alternatives, 
or nized the importance of current usage 
as ed to logical rule, and so they tended 
to | the gap between the spoken and the 
wi inguage. This gap became all the more 
noti c because by the mid-18th century 
ver ! prose were being written in carefully 
bal phrases and in a Latinized style which, 
in inds of its less skilled practitioners, 


a su 


bec \gue and pompous. Wordsworth’s plea 
for city in language, and the revival of old 
wo tered by Coleridge and Scott, helped 
to ai the balance. 

Ir : last hundred years commercial, im- 
peri ind scientific expansion, contact with 
new tures (including that of America), the 
grow of advertisement (which has enabled 
trade omes, such as kodak, to come into the 
lang ), the influence of journalists using new 
and sting words—all these have enlarged 
the bulary of the average Englishman, 
whil q words such as ‘broadcast’ (originally 
app! mainly to the sowing of seeds) have 
take: on new meanings. Foreign words are 
cont lly being adopted; and, in turn, many 
Eur ı and even some Asiatic languages have 
borr ; English words—notably words relat- 
ing »ort and politics; Russian, for example, 
has n ‘boycott’, ‘parliament’, ‘yacht-club’. 


Siz- the 18th century large towns have be- 


comic “ie centres of most of English industry, 
and lave increased enormously in population, 
drawi;g people from many different areas. 
Dialccis have accordingly declined, being slowly 


replaced by a modified form of standard English. 
During the 20th century English has strength- 
ened its position as a world language; but both 
its written and, still more, its spoken forms vary 
throughout the world. An educated Indian, 
for example, may write a clear and grammatical 
English style, yet may sometimes show slight 
differences from that of an English writer. In 
Great Britain itself, the spread of education has 
produced a literate public; but much that this 
public reads in books, magazines, or newspapers 
15 written in a style lacking either elegance or 
precision—for the very richness of the English 
vocabulary sometimes leads to careless, inexact 
use. The English spoken in America differs 


EXPLORATION 
considerably from standard English; it has 
differences in intonation; it retains some pro- 
nunciations and usages now obsolete in England, 
such as ‘gotten’, ‘mad’ in the sense of ‘angry’, 
and ‘fall’ for ‘autumn’; and has others of native 
growth, some peculiar to particular parts of 
the country; its slang—vivid, if short-lived—is 
spread throughout the English-speaking world 
by the films and books. The habits of colloquial 
speech seem to influence the written language 
more quickly in America than in England 
(see AMERICAN ENGLIH.) Differences of vocabu- 
lary are so extensive that a large dictionary has 
been produced in several volumes. Canadian 
usage is inevitably affected by American; and 
the other Dominions have their own speech- 
peculiarities, their own SraANa (q.v.), and words 
and meanings not found in England; but it is 
scarcely likely that as a whole they will diverge 
very much from the mother-tongue. 

See also LANGUAGE, History Or; INDO-EUROPEAN, 


ERSE, see IRISH LANGUAGE. 
ESPERANTO, see INTERNATIONAL LANGUAGES. 


EXPLORATION. From the earliest times men 
have travelled in search of new lands or of new 
routes to lands already known. They have set 
out from different centres; but the history of 
exploration describes especially the geographical 
discoveries by which the peoples of the Mediter- 
ranean basin and western Europe have enlarged 
the limits of their known world and filled in its 
details. While men of many races have asked 
the question, ‘What are other lands and peoples 
like?’ Europeans were the first to invent methods 
of observing and recording by which they could 
build their discoveries into an orderly system 
of geographical knowledge. The history of ex- 
ploration tells of European expansion by sea 
and land, and the growth of the world map 
shows the geographical horizon widening from 
the Mediterranean to all parts of the earth. 
Almost every human activity has created 
motives for exploration. The oldest and most 
permanent is economic necessity. When the 
population of a community increases or the 
natural resources of its homeland shrink, fresh 
and unexhausted territory must be sought. A 
nation that develops new and greater powers of 
production must find markets for its goods and 
raw materials for its industries; rivalry in trade 
drives merchants farther afield in search of 
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British Museum 
A SKIRMISH BETWEEN ENGLISH SEAMEN AND ESKIMOES 


From a drawing by John White. It may have been drawn 
on one of Frobisher's expeditions in search of a North West 
passage, 1576-8 
these. Curiosity, the impulse to see what lies 
‘on the other side of the hill’, has always been 
a spur to discovery. Captain Cook wrote of ‘the 
pleasure which naturally results to a man from 
being the first discoverer, even was it nothing 
more than sand and shoals’ and of his ‘ambi- 
tion not only to go farther than anyone had been 
before, but as far as it was possible for man to 
go'. To Cook and to many European travellers, 
a task seemed the more worth while for its 
difficulty and for the satisfaction of ‘beating a 
record’, To the pursuit of personal fame may 
be added national ambition, the desire of a 
people to spread its own social organization, 
political ideas, and especially its religious beliefs 
in distant lands. Richard Hakluyt, the great 
Elizabethan geographer, wrote in order to ‘com- 
mend our nation for their high courage and 
singular activity in the search and discovery of 

the most unknown quarters of the world’, 

An explorer's reach is limited by his geo- 
graphical ideas and by his equipment. In 
reading the stories of early travellers it is neces- 
sary to realize what stock of knowledge they 
carried. In the Middle Ages men thought that 
the equatorial zone was too hot to support life, 
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and this belief barred southeriv exploration 
until the Portuguese coasted Afric in the 15th 
century. Only because Mag: knew the 
earth to be spherical and its ap; ^ <imate size, 
could he attempt to sail roun Incorrect 
ideas of the earth's diameter : the lack of 
instruments to determine long > hindered 
many early explorers from ma! discoveries 
or from placing them accurately the map. 
Columbus, for instance, always . lieved that 
he had found, not a new con t, but the 
east coast of Asia; and the Solcmon Islands, 
discovered by the Spaniards is 1568, were 
searched for in vain by later i. ropeans for 
200 years because their longitude was wrongly 
plotted. In the days of sail, igno:ance of pre- 
vailing winds and currents often defected ships 
from their intended course; it was not until Cook 
in 1772-5 sailed in an easterly direction over 
the South Pacific, with its ‘brave west winds’, 
that the imaginary Southern Continent, sup- 
posed to lie across this ocean, coul! be removed 
from the charts. 

In order to reach his destination ıd to return 
safely home, the traveller must b> able to fix 
(and record) his position and to («^^v a chosen 
route or course. His success de; nds on his 
mobility by land, or the qualiti: of his ship 
by sea; on his instruments auc wethods of 
navigation; and on the presery Jon of his 


health. Technical improvements in these three 
matters mark stages in the history of explora- 
tion, especially by sea. The introduction of the 
magnetic Compass (q.v.), perhaps in the 12th 
century, enabled mariners to navigate out of 
sight of land and to draw more serviceable 
Cuarts (q.v.). When the 15th-century seamen 
crossed the Equator and lost sight of the Pole 
Star below the horizon, astronomers provided 
tables for calculating latitude from the height 
of the Sun at noon. The first chart of magnetic 
variation appeared in 1702; and soon after this 
a truer estimate of the earth's size and shape 
was made. The baflling problem of longitude, 
hitherto roughly found by ‘dead reckoning’, was 
solved in the middle of the 18th century, when 
an accurate CHRONOMETER (q.v.) was produced 
by John Harrison and the Nautical Almanac was 
issued for the first time. Scurvy, the sailors 
greatest enemy, was gradually conquered by 
hygiene, diet, and good discipline; Cook, the 
hero of this victory, lost not a man from scurvy 
on his second voyage round the world lasting 
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; years. In the rgth century the steamship 
re ionized sea travel. The 20th century has 
s ie internal-combustion engine applied to 
tr by land and sea and in the air, and wire- 
l | to give the navigator his position and 
c l'hese and many other inventions enable 
tl lern explorer to penetrate farther and 
\ tter hope of return than his forerunners 

iGATION, Marine). Essentially, his task 
st is for the same qualities of resolution, 
ei :ce, and skill as theirs. 

tory of exploration begins in the eastern 


M ranean, ‘Trade led the PHOENICIANS 
(q |. I) through the Straits of Gibraltar, 
an ut 500 B.c. Carthaginian ships explored 
the intic coasts from Ireland almost to the 
Eq ` Pytheas, a Greek captain of Marseilles, 


round Britain about 300 B.c.; and the 
:ts of Gaul and Britain made north-west 
known to the Romans. 

I: cie east Alexander the Great led his Greek 


army to India (331-323 B.c.), and Greeks and 
Ron ns discovered the trade routes from the 
Red cea to India, first coastwise and later by 
the : ‘en sea with the monsoons. By the time 
of t:> geographer Ptolemy (A.D. 150), Roman 
mer’ ants were navigating the shores of the 
Ind’... Ocean from Zanzibar to Malaya and 


; with China by both land and sea. 
E- spt for Arabs this traffic ceased during 


the | ark Ages, and eastern Asia was unknown 
to I... opeans until the great Venetian traveller, 
M:^0 Polo, reached China by land in 1271, 
returning in 1295 with his report of the glory 


and wealth of ‘Cathay’, But the land ways to 
the *ast were soon blocked by the Turks, and 
a new sea route had to be found. In search 
of this, Prince Henry of Portugal (called *the 
Navigator) sent expeditions south along the 
African coast in the 15th century. Diogo Cao 
reached the Congo; Bartholomew Diaz rounded 
the Cape of Good Hope in 1488; and in 1497-9 
Vasco da Gama sailed to India. 

Meanwhile, the study of Ptolemy's writings 
had suggested that Cathay could be reached by 
sailing westward from Europe. The discovery 
of America (A.D. 1002) by the Norseman Leif 
Ericsson from Greenland had long been for- 
gotten, and Christopher Columbus, sailing west 
in the Sanra Mania (q.v.) from Spain in 1492, 
found land (in the Bahamas), which he believed 
to be Cathay, or ‘the Indies. A few years 
later John Cabot, in a Bristol ship, reached the 
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North American coast, and further voyages by 
Spaniards, English, and French showed that a 
great land mass, a ‘new world’, lay across the 
westward ocean route to Asia. The Spaniard 
Balboa was the first European to see the Pacific 
Ocean or ‘South Sea’, Many attempts were 
made to find a sea passage through or round the 
American continent, and in 1519 Magellan led 
a Spanish squadron through his Strait into the 
Pacific; the Victoria, the only surviving ship, com- 
pleted the first voyage round the world in 1522. 

Spain and Portugal divided the newly found 
lands in the west and the east. Spanish con- 
querors, converting the Indians and winning 
treasure from the gold and silver mines, founded 
a colonial empire in south and central America, 
to which their galleons carried the wares of the 
Far East across the North Pacific. The Portu- 
guese, sailing by the Cape of Good Hope and 
their fortified bases in the Indian Ocean, 
developed the rich spice trade of the Malay 
Archipelago and reached China and Japan. 
Cut off from the commerce of the East, English 
and Dutch seamen (Chancellor, Frobisher, 
Davis, Hudson, Barents) sought channels into 
the Pacific to the north of America and Asia— 
the North-west and North-east Passages. When 
they failed to make their way through these ice- 
bound waters, they turned to the southern sea 
routes. In 1577-80 Francis Drake, in the 
GorprN Hinp (q.v.), defied the claims of Spain 
and Portugal by passing through the Magellan 
Strait and sailing across the Pacific to the 
Philippines and the ‘Spice Islands’ (Moluccas). 
This was the second voyage round the world; 


‘another Englishman, Thomas Cavendish, made 


the third (1586-8), and Dutchmen the next two. 
In 1616 the passage into the Pacific by Cape 
Horn was discovered. 

A more serious challenge to Spanish and 
Portuguese control of eastern trade was made 
on the Cape of Good Hope route. In 1592 the 
East Indies were reached by an English ship, 
in 1596 by a Dutch squadron; and within 10 
years England and Holland each had its East 
India Company. The Dutch drove the Portu- 
guese from their trading stations, and by 1650 
had founded a commercial empire with its 
capital at Batavia (Jakarta), in Java. Their pilots 
discovered the north coast of Australia and part of 
its west and south coasts, and in 1642-3 Abel 
Tasman made a great voyage from Batavia. By 
sailing round Australia he proved that it was an 
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H.M.S. 'RESOLUTION' IN THE ANTARCTIC IN 1773 


The sailors are shooting albatrosses and collecting ice from an iceberg for drinking water. Engra\ 
Ice Islands' from Cook's Voyage towards the South Pole. 


island, although he did not see its east coast; and 
he discovered Tasmania and New Zealand. 
To the east of New Zealand the South Pacific 
Ocean was unknown, and it was thought that 
a vast inhabited ‘Southern Continent’ occupied 
this area. Its exploration from the east was frus- 
trated by contrary winds and by the enormous 
death-rate from scurvy on long voyages without 
fresh food. In the late 18th century the British 
sent expeditions to the Pacific, under Byron, 
Wallis, Carteret, and James Cook, all of whom 
sailed round the world; only Cook's last two 
voyages were made in an easterly direction. 
Captain Cook, on his three circumnavigations 
in H.M.S. ExpEAvoUm (q.v.) (1768-71) and 
H.M.S. Resolution (1772-5 and 1776-80), re- 
vealed a larger area of the globe than any other 
man has done. New Zealand was charted, and 
the east coast of Australia discovered ; the 
existence of the Southern Continent was dis- 
proved, and the chief Pacific island groups were 
discovered or explored; the Antarctic Circle 
was crossed for the first time, and a latitude of 
71S. reached, in ice conditions of terrible 
difficulty; the north-west coast of America was 
explored, and the strait between Asia and 


ntitled “The 


Alaska navigated as far as 7o vithin the 


Arctic Circle. This great achiev :t cost very 
few casualties from scurvy. 

After Cook the work of explo: 1 gathered 
impetus, and its character ch d. There 
were still large blanks on the maj) «^ the world: 
the interior of Africa and Australi», nd the Polar 
Regions. Most of the world asts were 
known, but few were properly ch-.:cd. Within 
50 years of Cook's death Austraiia had been 
settled; its coasts were surveyed Matthew 


Flinders; and inland exploration had begun. 
Canada was crossed by land by Alexander 
Mackenzie (1793), and the Unitcd States by 
Captains Lewis and Clark (1804-6). The 
courses of the great African rivers were mapped; 
Mungo Park explored the Niger (1795-7 and 
1805), Captains Speke and Grant traced the 
Nile (1860-3), and H. M. Stanley the Congo 
(1874-7). David Livingstone, the greatest of 
African explorers, revealed a large part o 
Central Africa on his missionary travels between 
1849 and 1873. The Arctic channels from the 
Atlantic to the Pacific were again attempted 
and, after many failures, navigated—the North- 
east Passage by the Swede A. E. Nordenskióld 


BRITISH FLAGS 


4. Banners bearing the arms of St. Edward, St. George, and St. Andrew. 3. Tudor Royal Standar 
ethan Ensign. 6, 7. Red and Blue Pendant (Royal Na 8, 11. Red ign, 17th centu nd modern. 9, 12. 
Union Jack 1606 and 1801. 10, 13. Blue Ensign, 18th century (Royal Navy) and modern. 14. White or Commission- 
ing Pendant (Royal Navy). 15. Common or Church Pendant (Royal Navy). 16. Trinity House flag or ‘Jack’. 
17. Ensign of Hon. East India Company. 18. ‘Blue Pcter'—International Code ‘P’. 19, 20, 22. House Flags of 
[P nard White Star, Shaw Savill and Albion, British India Steam Navigat ion, and Blue Funnel Li 23. Pilot Flag. 
4. White Ensign, modern (Royal Navy). 25. Royal Standard, modern. 26. Admiralty Fla: val Navy). 
27. Quarantine flag—International Code ‘Q’: 28. Commodore's Broad Pendant (Royal Na 29. Distress 
Signal—International Code ‘N.C.’. 30. Royal Mail Pendant. 31. Request for fresh water—International Code 

SY. 32. Answering pendant, International Code. 33. Rear-Admiral’s flag (Royal Navy) 
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1879) and the North-west Passage by the 
N ian Amundsen (1903-6). The North- 
w ssage was first made in an easterly direc- 
ti 1942 by Inspector Larsen of the Royal 
[o n Mounted Police. The exploration of 


th r lands is described in a separate article 
(s ^R REGIONS, EXPLORATION, Vol. III). 
f any centuries the story of exploration 
tel! men setting out on foot or in small ill- 
for ailing-ships, not knowing the dangers 
they ould meet nor their chances of survival 
irn. The modern explorer is not only 
er equipped; his tasks and the spirit 
e brings to them have changed also. 
v discoveries remain to be made. Trade 
. precious metals, and colonies are no 
the only objectives. The passion for 
ie and exact knowledge is the strongest 


motive in modern exploration, of which Cap- 
tair ok was the true forerunner. When the 
pic has done his work, the map-maker and 


cialist-explorer begin theirs. A modern 
her has said: “The world is discovered, 


ge 
but | doubt whether a hundredth part of the 
lan: |. rface of the globe is surveyed in sufficient 
det. ‘or modern requirements.’ Yet the history 
of c and of recent exploration tell the same 
tal uch has no end. It is the tale of man in 
cont; with nature. 

T. > lives of the great explorers mentioned in 
this article are described in Volume V. 

Se also Samme Suis; Sea TRAVEL; CHARTS; 
Mar-. HISTORY or; Map PROJECTIONS; TRADE ROUTES. 


Scs also Vol, III: PoLAR REGIONS. 


EXPLORATION, SCHOOL. The British 
(formerly Public) Schools Exploration Society 
was founded in 1932 by Surgeon-Commander 
G. Murray Levick, R.N., a member of Captain 
Scott's last Antarctic expedition. It takes boys of 
about 16 to 18 years old to uninhabited country 
(including such places as Lapland, and Canada) 
in the summer holidays, and there teaches them 
the technique of exploration. The boys have 
to carry all their equipment and fend for them- 
selves in the wilds. They carry out scientific 
study of the weather, rocks, natural history, 
and radio conditions of their district. Above all 
they undertake surveys (see SumvEviNo, Vol. 
VIII), mapping hitherto unmapped country. 
Records are kept of the type and quantity of 
food needed under varying conditions. 


‘Twentieth (CENTURY LIMITED; 


EXPRESS TRAINS 
EXPRESS LETTER. The Post Office in 
Britain offers many special services which 
hasten the transmission of a letter or parcel, and 
similar services are provided in other countries. 
Express services were very important in the 
past, though now that the telephone is so gener- 
ally used, they have become less so. A special 
fee has to be paid, usually by the sender, which 
varies with each service. 

A packet may be handed over the counter of 
a post office and taken all the way to its destina- 
tion by a post office messenger. In 1950 this 
cost 6d. a mile, with extra fees for more than 
one packet. Live animals, liquids, money, or 
even people may be sent in this way. 

Packets which go through the post in the 
normal way may be taken specially quickly 
from the delivery office either at the sender's 
request (shown by writing ‘Express’ on them) 
or at the request of the person to whom they 
are being sent. There is a service of 'Special 
Delivery on Sundays', which is only available 
between important cities, and which deals with 
letters only. Messages may be telephoned to an 
express delivery office, and delivered by special 
messenger. 

Another quick way of sending things is the 
‘Railex’ service. Postal packets are dispatched 
by rail met at the nearest station to their 
destination, and specially delivered anywhere in 
Great Britain. A ‘railway parcel’ is hurried up 
in the same way. 

A letter taken to the parcel or booking-office 
of most railway stations will be sent off by the 
next train, When it arrives at the station to 
which it is addressed, it will be posted in the 
nearest letter-box, unless it is marked ‘to be 
called for’. It is also possible to wire for it to 
be delivered quickly by one of the services 
already described. 

By the International Express service, letters can 
be delivered by special messenger abroad. A 
minimum fee is paid by the sender, and any 
further charge by the person to whom the 
packet is sent. 

See also Posr OFFICE, 


EXPRESS TRAINS, see BLUE TRAIN; CORNISH 
Riviera; FLYING SCOTSMAN; GOLDEN ARROW; 
RAILWAY 


COACHES. 


FELUCCA 


F 


FELUCCA. This was the name given in the 
18th century to the long, low, Mediterranean 
galley-like craft, which could be easily rowed 
but were generally sailed, and because of their 
length were rigged with two or three masts 
carrying lateen sails. The larger feluccas might 
have square sails on the foremast. ‘The type was 
common all over the Mediterranean and round 
the Straits of Gibraltar. Feluccas were handled 
by Spaniards, and were also popular with the 
Greek pirates amongst the islands of the Archi- 
pelago. 'To-day the term covers all types of 
small sailing-craft rigged with lateens or lug- 
sails, and used for fishing and other purposes 
which do not take them far out of sight of land. 


FELUGCCA, ALEXANDRIA, EGYPT 


146 


In the eastern Mediterranean | 
all the smaller local sailing-c 
those working out of Port Said 
in Egypt. 


See also SAILING; SAILING SHIPS. 


lucca describes 
particularly 
nd Alexandria 


FERRY, see FORD AND FERRY. 


FERRY, TRAIN. Where a 

wide and deep to be bridged, : 
sides can be linked by train-fe: 
motor-driven vessels on who 
tracks are laid. A train-loa: 


er-way is too 
vays on both 
—steamers or 
ecks railway 
£ coaches or 


wagons is run on to the deck =: one harbour, 
and run ashore on reaching the oiher. The rise 
and fall of the tide must be ailowed for. A 


hinged bridge may be used, up which the rolling 
stock is propelled on to the tery) at high tide, 
and down at low tide; or the ferr)-steamer may 
be docked in an enclosed doct. protected by 
lock-gates, within which the steamer can be 
brought level with the land. 
The larger ferry-steamers usu 
an enclosed middle deck, fou 
converging towards the bow ol 
vehicles pass on to the bride: 
steamer with the shore tracks 


y contain, on 
ülway tracks 
> vessel. The 
nnecting the 
ough a large 


opening in the bow. The steamers have their 
engine-rooms below the track i¿vel, and their 
funnels on one side, like an aiv ft-carrier, 0r 
on both. Some of the vessels whi: : carry passen- 
ger trains have comfortable ca^: and saloon 
accommodation for passengers wio do not wish 
to remain in their coaches during ‘he crossing. 
The only British passenger trin-ferry is that 
which connects Dover with Dunkirk in France 


By this means it is possible to run the ‘Night 
Ferry’ sleeping-car service between London and 
Paris, and passengers are carricd in their 
sleeping-berths across the Channel without 
changing. For freight traffic there is the trat 
ferry between Harwich and Zeebrugge in Bel- 
gium. Time is saved by ferrying freight in this 
way; with perishable goods no time is lost m 
transferring them from train to steamer an 
from steamer back to train. Fragile goods 
benefit equally because they can remain in w 
wagons as originally packed, with much less risk 
of breakage, f 
In Europe the best-known train-ferry service 
are those connecting the Scandinavian countries 
across the Baltic and neighbouring waters. 


these, the principal ones ply between Sas!" 


n 
H 
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FINNISH AND ALLIED LANGUAGES 


British Railways 


DOVER-DUNKIRK TRAIN-FERRY IN DOVER DOCKS 
The opening through which the trains run on to the ferry can be seen on the left 


in nany and Trelleborg in Sweden; Warne- 
m in Germany and Gjedser in Denmark; 
C iagen in Denmark and Malmö in 
Sw 1; and across the Great Belt on the 
Da route from Jutland to Copenhagen. 
Tv ther Danish ferry-crossings—the Little 
Be | the Jutland—Copenhagen route, and the 
Sti. rém on the Gjedser-Copenhagen line— 


been replaced in recent years by very large 


the United States there are numerous 
wa: on ferries in New York Harbour and across 
“eat rivers such as the Mississippi; but, as 
here, with the development of large-scale 
ge-building technique, the tendency is to 
replace the ferries by permanent bridges. 
See also BRIDGES, RAILWAY. 


FIDO, see AIRPORT. 


FIGURES, see Counrinc, History OF; 


MEASUREMENT, HISTORY OF. 


FINNISH AND ALLIED LANGUAGES. 
Finnish, Estonian, Hungarian, and Lappish are 
related as a ‘family’ of languages, and must have 
descended from one common language long ago. 
They are all members of the Uralian family, and 
languages of this family are spoken by many 
different peoples ranging from Hungary, Fin- 
land, and Lapp regions of northern Scandinavia 


and Russia in Europe, to parts of Siberia in 
Soviet Asia. They differ in construction a great 
deal from more widcly spoken languages, such 
as English. In English, for example, we often 
change the vowel in a word to express gram- 
matical differences, such as the tense of a verb 
(as in ‘sing’, ‘sang’, ‘sung’); whereas in Uralian, 
grammatical difference is often expressed by 
changing the consonant; thus Finnish suku 
(race), genitive suzum. In Finnish, the noun not 
only has many cases, but is also conjugated, that 
is, it changes according to the first, second, or 
third person in grammar, as our verbs do: kirja 
‘book’, kirja-ssa ‘in a book’, kirja-ssa-ni ‘in my 
book’. In Finnish, too, there are many verbal 
nouns and adjectives which, together with the 
different forms of the noun, lead to very com- 
plex words, such as sanoa-kse-si ‘that thou 
mightest say’ (the infinitive of sanoa—‘to say’, 
in the second person singular, in the *translative 
case). (See also LANGUAGE, STRUCTURE.) 

The most important of the Uralian languages 
belong to the sub-family called the Finno- 
Ugrian branch, which includes Hungarian, 
Finnish, Estonian, and Lappish, as well as some 
other languages spoken in Russia. Hungarian, 
Finnish, and Estonian all have large literatures 
which date from medieval times. Hungarian, 
the language of about 9j million people in 
Hungary, is spoken also in Transylvania and the 
Bukovina. Finnish and Estonian are closely 


FINNISH AND ALLIED LANGUAGES 


related. Finnish is spoken by about 3 million 
people in Finland or more than three-quarters 
of the population. Estonian is spoken by about 
1,500,000 people in Estonia and parts of Latvia. 
Lappish is the language of the Lapps who num- 
ber nearly 32,000, and who inhabit the northern- 
most part of Norway, Sweden, and Finland, and 
the Kola peninsula in extreme north-west 
Russia. 

Besides the Finno-Ugrian group, the Uralian 
family includes the Samoyede languages, which 
are spoken only by the 18,000 Samoyedes of 
north-east European Russia and north-west 
Siberia. 

See also LANGUAGE, HISTORY or. 

See also Vol. I: Finns; ESTONIANs; HUNGARIANS; LAPPS. 


FLAGS. 1. Hisrory. A flag or standard is a 
symbol of a group. Early standards came into 
being to identify a tribe, a regiment, or a town. 
From ancient days they were treated with great 
respect; some were held to be of religious 
significance, and in war, the standard was a 
rallying point for the armies. 

The standards of the ancient Egyptian and 
Assyrian armies were carved objects rather than 
cloth flags, though their navies displayed sym- 
bols embroidered on the sails of ships. Among 
the Greeks, the first standard was a piece of 
armour carried on a spear; later, many of the 
cities adopted their special emblems. The 
Romans used many carved standards and cloth 
flags; there was a standard-bearer attached to 
each ‘century’ (a unit of about 120 foot soldiers) ; 
the cavalry carried cloth flags; a legion (a unit 
of several thousand warriors) followed a bronze 
standard in the shape of the famous Roman 
eagle. 

In later times flags came to be decorated 
with Christian symbols, such as the cross of St. 
George. By the 13th century, in the principal 
Christian countries of Europe, flags had become 
involved in the complicated customs and rules 
of HERALDRY (q.v.). 

The chief flag was then called the Standard. 
It is represented to-day by the rectangular 
Royal Standard, which is hoisted over the king's 
residence, and at naval and military ceremonies 
which he attends as head of the forces, By the 
15th century the standard had grown long and 
tapering in shape, with its end forked. Its size 
depended on the importance of its owner. An 
upright line divided it into two parts, that nearer 
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the staff bearing the cross of St. ge, while 
the owner's coat-of-arms filled u > rest. It 
was not intended to be carried in > thick of 
battle (since it might be as long yards, it 
was not easily carried), but els: e it was 
displayed wherever the owner ened to 
be—outside his tent near thc field or 
tournament ground, or over his « when he 
was in residence. The old standa: not used 
to-day. 

The Banner was the personal fl r ensign 
(another word for a flag) carried | knight- 
banneret and persons of higher ran! knight- 
banneret, an honour which could } onferred 
only on the battlefield, was one d higher 
in rank than an ordinary knight.) banner, 
which bore the heraldic coat-of-0: 1s of its 
owner, just as it appeared on his : eld, was 
rectangular. As with the standa its size 
depended on rank. The banner hs begun as 
a flag of battle in the days when n aen had 
to furnish the king with men and in war 
time. A baron’s personal troop woul ollow his 
personal banner and nobody else Strictly 
speaking, the Royal Standard just ntioned 
is derived from the banner and vo ^om the 
standard of the 15th and 16th cent: =s, for it 
bears the arms of the king without t- national 
flag. Although it serves the purpose . ^ the old 
standard, by showing the king's wi- abouts, 
it is by nature the king's personal bai. flag. 

The Pennon was a personal ensign, «:rried by 


a plain knight, who did not rank higit enough 
for a banner. It did not compare with the 
banner for size, because it was designed to be 
borne on the end of a lance. It was either 
pointed, or forked like a swallow-tail, and the 
coat-of-arms was embroidered so that it ap- 
peared right way up when the lance was held 
horizontally (or ‘couched’) ready for action. 

The Pennoncel or Pensel was a small version 
ofthe pennon. Later it came to be the distinc- 
tive ensign carried only by esquires who attended 
upon knights. It was mainly shown on cere- 
monial occasions, such as weddings and funerals. 

The Guidon was a simpler form of the stan- 
dard. It was generally shorter, the end was 
rounded rather than forked, and it did not bear 
the national St. George's cross. Nor did it bear 
the full coat-of-arms, but only the owners 
heraldic crest or badge (see HERALDRY). It was 
carried by the leader of a cavalry troop. 

The Streamer was a naval flag, which might 
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VISIT OF CHARLES I1 TO THE FLEET, 5TH JUNE 1672 


Pa : by William van de Velde the younger. The King was received in the Royal Prince (on right). She flies the Jack, 
Admiralty Flag, Standard, Union, Ensign, and Streamers 


be to 60 yards long. It tapered like the 
sti td, and the end was forked. Like the 
gu u, it bore only the crest or badge. To-day 
we this type of flag a ‘pennant’ or ‘pendant’, 
an > end is often straight and not forked. 
NATIONAL Fiacs, Every country has its 
na. al flag, and many of them have interesting 
his vies. The cross of St. George has been an 
Er sa flag since its first appearance in the 
micile of the 13th century. The present Union 


Jac. is a blend of English, Scottish, and Irish 
flavs. The English cross of St. George and the 
Scoitish cross of St. Andrew were united to form 
the first Union Jack when the two kingdoms 
were united under James I in 1603. The cross 
of St. Patrick of Ireland was added. soon after 
the union of Ireland with Great Britain in 1801. 
The Union Jack should be flown with the 
broader white diagonal line uppermost at the 
corner near the top of the mast. 

The American flag now flown, consists of 
thirteen stripes (seven red and six white), with 
a small blue rectangle in a corner containing 
forty-eight white stars. The stripes refer to the 
original thirteen colonies which formed the first 
United States at the American Revolution in 
1776; since 1818 this part ofthe flag hasremained 
unaltered. The stars represent the number of 
States; as each new State has been founded or 


joined to the rest, the number of stars has been 
increased. 

3. Army, Navy, AND Arr Force Fraos. In 
the army, flags are called Colours, and cach 
regiment generally has two: the King’s colour 
and the regimental colour. The King’s colour 
is the Union Jack, with various additions; the 
regimental colour is embroidered with badges, 
mottoes, and the names of battles in which the 
regiment has taken part. The edges are fringed 
with gold, and the colour has gold and silver 
tassels hanging from it. 

The word ‘colour’ came into use in the 16th 
century. Paid soldiers under hired commanders 
then began to take the place of earlier fighting 
bands, who had consisted merely of tied agri- 
cultural tenants and personal servants of land- 
owning knights or barons (see LAND WARFARE, and 
FEUDAL System, Vol. X). The new professional 
commanders were not always men who inherited 
the right to show a coat-of-arms, so they began 
to design simple coloured flags of their own, 
round which each regiment could rally. 

The British Navy for long had three flags 
which were famous in battle. It was the custom 
to split up the large fleets into three groups, 
called ‘centre’, ‘van’ (vanguard, from the French 
avant-garde, a fighting force which took the lead), 
and ‘rear’. The centre was commanded by the 
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admiral, the van by the vice-admiral, and the 
rear squadron by the rear-admiral. In order 
that any ship in one of the three groups could 
recognize its own admiral, the centre flagship 
flew a plain red flag, the van a plain white one, 
and the rear a plain blue. Each vessel in the 
fleet showed which of the three squadrons it 
belonged to by flying a red, white, or blue 
flag with the national flag in the top corner. 
These flags were called ‘ensigns’ (pronounced 
'ensun"). 

In 1864 new rules were made. Ships of the 
Royal Navy and the Royal Yacht Squadron 
alone now have the right to wear the White 
Ensign (a white flag with the red cross of St. 
George, and a Union Jack in the upper quarter 
near the flagstaff). All other British ships may 
wear the Red Ensign or ‘Red Duster’ (a red 
flag with the Union Jack in the upper quarter) ; 
the right to wear the Blue Ensign (a blue flag 
with the Union Jack in the upper quarter) is 
limited to ships (other than men-of-war) in Ad- 
miralty service, merchant ships commanded by 
officers of the Royal Naval Reserve, and (with 
badge) ships belonging to various Government 
Offices. Each of the Dominions has its own 
version of the Blue and the Red, but not the 
White, Ensign. Foreign ships generally wear a 
version of their national flag as an ensign, and 
most countries have separate ensigns for men-of- 
war and merchant ships. Ensigns are worn 
either on a staff at the stern or at the ‘peak’ or 
yardarm. In addition to the ensign, ships may 
wear various other flags or pendants at their 
mastheads. In the Royal Navy cach flag officer 
(rear-admiral and above) flies his own flag at the 
mainmast of his flagship; a commodore flies a 
broad pendant. Other warships fly a ‘commis- 
sioning pendant? while in commission: this isa 
narrow strip of white bunting with a red cross of 
St. George near the staff. 

The Royal Air Force, like the Royal Navy, 
has its own ensign. This is flown on the yard- 
arm of a mast, alongside a pennon which shows 
the rank of the officer commanding the station 
or unit. Squadron-leaders and officers of higher 
rank are entitled to a pennon; this may be 
flown on an officer’s motor-car, when he is on 
duty. 

4. MISCELLANEOUS FrAcs. Various plain 
flags have recognized symbols or meanings all 
over the world. A white flag is the sign of truce 
or surrender in war. A red flag means mutiny 
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or revolution—although nowa ays it is more 
usually flown as a warning si by ships or 
barges carrying explosives inflammable 
liquids. Formerly a black flag Jolly Roger’) 
was the flag popularly associa. with. PIRATES 
(q.v.), although in fact gangs : bbers at sea 
generally flew a proper natio lag to avoid 
causing suspicion. Sometimes sea fights, a 
black flag was hoisted to indica t no quarter 
was asked for or given; comm `s found this 
a useful way of making thei: 1 men fight 
harder. In British prisons it wa ce the prac- 
tice to fly a black flag as a publi- signal that an 
execution had taken place. 

A flag is flown at ‘half-mast’ (‘at is to say, 
not flying at the top), as a si f mourning 
on land or sea. ‘Dipping’ a flag at «-a—lowering 
the ensign a third of the way dow» and hoisting 
it after acknowledgement—is tho salute used 


between merchant ships or by m 
man-of-war. When the King rev: 


iant ship to 
his troops, 


the regimental colours are low« in salute. 
For many centuries, from the neginning of 
the 13th century, British shi; sisted that 
foreign ships should ‘strike’ (ha: | down) their 
sails, later only their topsails a ` top-gallant 
sails, when they met the British fla he ‘narrow 
seas’. The British claimed that t narrow seas 
extended from Cape Finisterre i: “pain to the 
coast of Norway. Foreigners werc © ot expected 
to show their own flag at all in sight of the 
British one. This claim, which we. called some- 
times “The Honour of the Flag’ avd sometimes 
‘The Salute in the Narrow Seas’, was probably 
connected with the claim made by the kings of 
England to rule over France and Normandy. 


It led to bloody battles, and was one cause of 
the Third Dutch War (1672-4). An English 
admiral even fired into King Philip of Spain's 
ship for wearing his own royal flag in the British 
Seas, when he was coming over to marry Queen 
Mary. The claim was quietly dropped towards 
the end of the 18th century, | 

In warfare, a ship or a land fortress which is 
showing a flag can indicate surrender by ‘strike 
ing’ its flag. A ship in distress at sea may signal 
the fact by flying its flag upside down. 

See also FLAG SIGNALLING. 


FLAG SIGNALLING. This was the principal 
method of communication between ships at sea, 
before the introduction of radio. Although flags 
were used in very early times as a means 0 
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identification, there is no record of their having 
bec in England for signalling before the 
mid the 14th century. An entry of that 
time he Black Book of Admiralty, preserved 
irts of Justice, lays down that a flag 
of « hoisted ‘high in the middle of the 
m: | be used by the Admiral of a fleet 
in « his captains together to confer. This 
sigt : probably used at the Battle of Sluys 
in ! uring the Hundred Years War. 

I te systems of flag signalling, however, 
arently not developed in the British 


wert 


Nav | many centuries later, although they 
were ise by other countries. The Venetian 
Navy `. d a flag code by 1420, and the Spaniards 
and | 'h were both using one by the middle 
of the :bth century. A French Book of War on 
Land Sea, dated 1543, gives a list of the 
signals then in use, including ‘a square flag 
between the maintop and the small square flag 
which `s on the maintop mast’, as the order to 
chase the enemy. When, however, the British 
fleet | ier Howard fought the Spanish Armada 
in 15\... they seem to have used only such signals 
as cou] be made by firing guns and dipping 
sails. ^: the time of the Commonwealth, in the 
mid-: ih century, flag signals were again in 
use, ^ vever, though they seem to have been 
of a vy simple kind. The signal ‘engage the 
enen; was used by the great British admiral 
Mon in the sea-battles against the Dutch in 
165%, ond later by Blake at the battle of Santa 
Cruz against the Spanish West Indian fleet in 


1657, * was given by 'shooting-off two guns and 
putiing a red flag over the fore topmast head’. 
By 1 38 the first books of flags had been pub- 
lished, giving coloured drawings of the Union 
Flag (a smaller version of which, when flown 
from the jackstaff, at the bow, was called the 
‘Union Jack’ to distinguish it from the larger 
ensign or ‘ancient’, as it was called) and various 
other ensigns, flags, and pendants (see FrAGs). 
In 1714, when the first printed Signal Book was 
issued to the Fleet, flags were still hoisted singly, 
and had different meanings when hoisted in 
different parts of the ship. This system con- 
tinued until the latter part of the century, by 
which time about fifty flags were in use and each 
could be hoisted in any one of up to seven 
different positions, giving altogether 330 possible 
meanings, Even this number was not enough 
to deal with the increasingly complicated signals 
of war at sea. Many new systems were tried, 
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especially while Admiral Howe was First Lord 
of the Admiralty from 1783 to 1788; but the 
only one developed was the ‘numerary’ or num- 
ber code. Each number from 0 to 9 had its own 
flag; so that three flags, hoisted together one 
above the other, referred to the three-figure 
number of a word, letter, or order in the code- 
book. This was the method still in use in Nelson's 
battles of St. Vincent in 1797, Copenhagen in 
1801, and Trafalgar in 1805, at the last of which 
he made his famous signals: 


(Numeral England Expects That Every Man 
g 253 269 863 261 471 
hosted) will Do Hi D U T Y 


958 19 24 
followed by: ‘Engage the enemy more closely.’ 

In 1813 Sir Home Popham enlarged the 
scope of the numerary code by adding twenty- 
three letter flags to the ten numerals; this is the 
basis of the system in use to-day. The flags or 
pendants are hoisted either singly, in pairs, in 
threes, or in fours on the signal halyards, and 
the Chief Yeoman of Signals in a warship is a 
master in this art of speaking from ship to ship. 
The same methods are used by coastguard 
stations and port authorities. (See Colour Plate 
opposite p. 144.) 

An International Code of signals is used by 
all Merchant Shipping. This code consists of 
twenty-six letter flags, ten numeral pendants, 
and five substitute and answering flags and 
pendants. Complicated messages or unusual 
words are spelt out by these, but many of the 
letter flags have single-flag code meanings as 
well: P, for instance, is the well-known Blue 
Peter, which is a signal that the vessel hoisting 
it is about to put to sea; G is the Pilot flag, 
and Q was formerly the Quarantine flag. 


See also FLAGS; SEMAPHORE: SIGNALS, 
See also Vol. X: Sea WARFARE, History OF. 


FLEMISH LANGUAGE, see Germanic Lan- 
GUAGES. 

FLIGHT ENGINEER, see AIRCREW. 
FLOATING DOCK, see Docks. 

FLOTSAM AND JETSAM, see WRECKS. 


FLYING. x. Lirr. When an aeroplane is flying 
on asteady, level course, the wing must produce 
a lift force equal to the weight of the plane. 
When an aeroplane is climbing, for example in 
AIRCRAFT TAKE-orr (q.v.), greater lift force is 
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FIG. I. (4) DIAGRAM OF AEROPLANE 
) SEGTION OF WING IN AIRSTREAM 


needed. The wing is generally rigidly fixed to the 
aeroplane, but some types of aircraft such as 
helicopters (see Rororcrarr) have a form of 
wing which spins round above the craft. If an 
ordinary wing were to be cut through, the 
shape of the cross-section would be more or less 


FIG. 2. ‘ y% 
2. THE ‘OLYMPIA’ GLIDER, WHICH HAS A VERY LARGE WING-SPAN TO 


i ^ DRAG AT LOW SPEED. 
ompare this with the Vampire on p. 9. a fast fighter wit 


as shown in Fig. 1 ()—the upo-r surface bein 
curved differently from the lows- surface. What 
will happen when a wing of this .--tion is moved 


through the air? 
Suppose two people hold ea: 
wing of this shape in their ha: 


id of a model 
hen a strong 


wind is blowing (the effect of vind blowing 
past a stationary wing is the * . ^ as that of a 
wing passing through air at : These two 
people would feel the lift force «|; ^e wing, and 
if they had a suitable instrun. t they would 


er the upper 
ed, whilst the 


notice that the speed of the air 
surface is greater than the winc 


air passing the lower surface iowed down. 
The result of these differences :n the speed of 
the air is that the air pressure on the upper 
surface is decreased, while tha: on the lower 
surface is increased. Since the »:cssure on the 


-ressure on the 
bjected to an 
the aeroplane 
its propeller 
ist enough to 
ihe speed the 
> has enabled 
« high in the 


lower surface is greater than the | 
upper surface, the wing will be 
upward force—the lift. Becaus 
is being forced through the air 
or jet, the air flows past the win 
give the necessary lift—the fasi 
more the lift. This simple prin: 
the 130-ton BraBazon (q.v.) to >. 


sky. 

2. Drac. When an aerop! ic is moving 
through the air it is also subj. «d to a force 
tending to resist the motion, Th. ‘orce is known 


steady, level 
orward thrust 
"ward motion 
wing to pro- 


as the ‘drag’. For an aeroplan« 
flight the engines must produce 
equal to the drag. The steady ʻo 
of the aeroplane then enables the 


drag. The pressures acting 
on the wing which have been 
mentioned above, together 
with the pressures acting 02 
the other parts of the aero- 
plane, produce a certam 
amount of drag, known 4 
the ‘form drag’. As the ait 
passes over the surfaces of the 
aeroplane it also sets Up a 
certain amount of friction— 
the drag produced in this 
way being termed ‘skin fric- 
tion drag’. The sum of the 
form drag and the skin 
friction drag is the ‘profile 
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h short wing-span 
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drag’. It is important to keep he drag of an 
a * as low as possible, so modern high- 
ircraft have carefully designed wings, the 
s being kept as smooth as possible, and 
pr ons, such asrivet-heads, eliminated. Thus 
t ile drag is kept low. 
remaining drag is known as ‘induced 
d d is due to the disturbance of the air 
c by the wing in producing lift. Now 
the profile drag increases as the speed 
f acroplane increases, the induced drag 
fa therefore tends to be important in the 
ca low-flying aircraft such as gliders; but 
it be reduced by making the wing span as 
la: possible for a given area (see Fig. 2). 


Wi- . the aircraft is flying fast, however, the 
in: | drag is of little significance. So in the 
ca a fighter the wing span can be quite 
sho% (or a given wing area, which makes it 
ea r the aircraft to twist and turn in battle. 
2. FT AND SPEED. The amount of lift pro- 

duc | by a wing of given shape and size depends 
c Angle of Incidence 

If 

Di -cion of airflow 
FIG ECTION OF WING SHOWING THE ANGLE OF INCIDENCE 
on : speed through the air and its ‘angle of 
inc ence’. This is the angle at which the wing 
is | clined to the direction of the airstream, and 


is » asured from a line called the ‘chord-line’ 
of the section (Fig. 3). 

hen an aeroplane is in steady flight, the 
lift produced by the wing must equal the weight 
(ignoring small amounts of lift produced by 
other parts of the aeroplane). In certain condi- 
tions of flight the weight may not equal the lift; 
thus, when the aeroplane is pulling out of a dive, 
the lift which is tending to push the wings up- 
ward will be considerably greater than the 
weight of the aeroplane. 

The necessary amount of lift to support an 
aircraft can be produced by flying either at a 
low speed but with the wing inclined at a large 
angle of incidence, or at a higher speed and the 
wing inclined at a lesser angle. Sometimes a pilot 
wants to fly an aeroplane as slowly as possible, 
as when coming in to land. But if the incidence 
of a wing is increased beyond a certain point, 


FLYING 


the aeroplane suddenly loses its lift, and ‘stalls’, 
or begins to fall. The speed at which stalling 
occurs decides the lowest speed at which the 
aeroplane will fly. 

A wing stalls because, when the angle of 
incidence becomes large enough, the air will no 
longer flow smoothly over the upper surface 


Angle of Incidence 


FIG. 4. AIR EDDIES ROUND WING WHEN [TS ANGLE OF 
INCIDENCE 1$ LARGE 


(Fig. 4). The air breaks away and forms large 
eddies, and the lift is reduced. If an aeroplane 
is deliberately stalled, the nose suddenly drops; 
the aeroplane dives until the incidence is reduced 
below the stalling angle, and the speed is 
sufficient for the wing to produce lift at a smaller 
angle of incidence. 

If a device could be fitted to the wing which 
would enable it to produce the required lift at 
a lower speed without stalling, the aeroplane 
would be able to fly more slowly, yet remain 
safe. Such a device is a ‘flap’ (Fig. 6). An alter- 
native device would be one which would enable 
the angle to be increased beyond the ordinary 
stalling angle of the wing. ‘This type of device is 


Slot 


Large angle of Incidence 


FIG. 5. SECTION OF WING WITH SLOT AT LEADING EDGE IN 
AIRSTREAM 


termed a 'slot (Fig. 5), and prevents the air 
breaking away from the upper surface; the slot 

ides the air round the front edge of the wing 
(which is called the "leading edge’ of the wing). 

4. StAbmity. For an aeroplane to fly satis- 
factorily, it must be both stable and controllable. 
Imagine an aeroplane flying straight and level, 
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The Aeroplane 
FIG. 6. PRESTWICK ‘PIONEER’ FLYING VERY SLOWLY 


The wings are fitted with flaps at the trailing edge and 
slots at the leading edge. 


and then a gust causing one wing to drop a 
little. If the aeroplane tends to return to its 
original position with the wings level without 
the pilot having to move the controls, it is said 
to be stable. If the aeroplane ‘pitches’, its nose 
having moved either up or down as a result of 
some disturbance, a tendency to return to level 
flight means that the craft is longitudinally 
stable. If the nose is pushed to left or right by 
a gust (which is called ‘yawing’, as in a sailing 
ship), a tendency to right itself means that the 
aeroplane is directionally stable. 

Lateral stability is got by inclining the wings 
upwards slightly from root to tip, an inclination 
called the ‘dihedral’ (see Fig. 7). The purpose 
of the tailplane is to provide longitudinal sta- 
bility. It is a small wing, which produces a lift 
force in the same way as the main wing. Ifa 
disturbance makes the nose rise, the angle of 
incidence of the tailplane increases, and its lift 
also increases. This tends to raise the tail, thus 
restoring the aeroplane to its original level 


o 
to m 0 = = 
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pM 
Dihedral angle 
FIG. 7. CROSS-SECTION OF AEROPLANE SHOWING DIHEDRAL 


ANGLE 


position. The fin operates in a similar manner 
if the nose moves to either side. 

5. CowTROL. The pilot controls an aeroplane 
by moving hinged flaps attached to the trailing 
edge of the wings, tailplane, and vertical fin, 
as described in the article AEROPLANE. These 
flaps are the ailerons, elevator, and rudder 
(Fig. 1 (a). If the pilot wishes to bank the aero- 
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plane to the left (that is to say, to !ower the left 
wing and raise the right wing moves the 
control-stick in the cockpit to left. The 
‘stick’ is connected to the ailero: such a way 
that moving the stick to the left + kes the left 
aileron move up and the righ ron move 
down. The lift on the outer p f the right 
wing is therefore increased and lift on the 
outer part of the left wing reduc o that the 
aeroplane is made to bank to the | By moving 
the elevator the tail can be push p or down. 
Movement of the rudder causes tail to be 
pushed to one side or the other. 

When a pilot is handling an aeroplane (as in 
a banked turn, for example), he 1::-t often use 
all three controls at the same timc in a rather 
complicated way. 

6. ArnopvNaMics. The forces which act on 
a wing, or any other body movi | air, are 
studied by the science of aerodynamics (see 
AERONAUTICAL ENoINEERING, Voi, VIII) A 
wing can be moving fast through i! air, or the 
air can be blown at high spced t a wing 
which is stationary on the ground; ither case 
the forces are the same. For that 'ason, and 
also because it is too dangerous to » +ke experi- 
ments with an untried aeroplane, = one can 
with an untried motor-car or mc: .-boat, all 
new shapes of aeroplane parts are tried out 
on the ground in a Winp Tunns: (q.v. Vol. 
VIII), a kind of corridor in which a :.odel of an 
aeroplane (or of its wing) is suspend, and an 
electric fan blows a very strong current of air 
against it. Delicate balances show how strongly 


the air presses against the model. In this way 
a designer can tell how a full-size aeroplane 
would behave when flying. 


See also Arropiang; Hicu ArrrrUDE Furor; SUPER- 
sonic FLIGHT, 


FLYING-BOAT, see SzAPLANE. 


FLYING, HISTORY OF. 1. For many cen- 
turies envy of birds and a determination to rival 
them caused men to try to fly. Every race created 
its own flying legends. The myths of ancient 
Greece include that of the hero Icarus, who 
attached birds’ wings to his shoulders with wax 
in order to escape from danger in the island of 
Crete. In spite of his father’s warning, he flew 
too near the sun; the wax melted, and Icarus 
crashed into the sea. A British legend tells of 
a mythical king called Bladud, who, long before 
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the time of Christ, took off from the top of a 
templ- in Britain and crashed among his people. 

There were many later stories of flying men, 
and (cre is no reason to think that they were 
all ue. No one, of course, can fly with false 
wir y the unaided power of his muscles, yet 
for iries the belief persisted that this was 
pos What may have happened from time 
to toc is that some bold experimenter, jumping 
from a tower with artificial wings held rigid 
like ibose of a kite, may have managed to glide 
to carth, The legends persisted; one of the last 
belicvers was a French nobleman who tried to 


fly across the River Seine in Paris in 1742; he 
fell into a boat and broke his leg. It is now 
known that a vast spread of feathered wings 
would be needed to lift a man by bird-like 
flapping; these wings would require such strong 
muscles that human chest-bones would have to 
be inches thick to take the strain (see FLIGHT, 
Vol. II). 

Some prophets, however, were able to look 
ahead and foretell mechanical flying. Most 
remarkable of the pioneers was Leonarpo Da 
Vinci (q.v. Vol. V), the painter, philosopher, 
and scientist of Florence, who studied bird 
flight, invented the helicopter propeller, the 
parachute, and possibly a balloon which was 
lifted by hot air. 

2. LIGHTER THAN AIR Fuicut. The lighter- 
than-air idea (balloons) was successful before the 
heavier-than-air principle (aeroplanes). An 
Italian designed, but did not build, a flying 
vessel in 1670. It was fitted with large spheres, 
from which the air was to be pumped out; the 
resulting vacuum was expected to lift the craft. 
It was not realized that atmospheric PRESSURE 
(q.v. Vol. III) would cause the thin copper 
spheres to collapse. In 1709 a Portuguese made 
and demonstrated a small model hot-air balloon 
in Lisbon; but no one took much notice, and 
it was not until 1783 that man made his first 
aerial voyage. 

Two French brothers, named Montgolfier, 
who were paper-makers, built a large globe of 
linen and paper in a field near the River Rhóne, 
in France. Then they lit a fire on the ground, 
and let the hot air float up into the globe through 
its open base until it began to lift it. Soon after- 
wards, a daring young man named de Rozier 
went up in a hot-air balloon lifted in this way, 
but still remaining tethered to the ground by 
a rope. Next he set off from Paris in an un- 
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tethered balloon with a passenger, keeping up 
the supply of hot air with a portable brazier 
hung beneath the balloon. De Rozier was the 
world's first airman. He was followed by a 
French professor named Charles, who had been 
experimenting with filing the balloon with 
hydrogen gas, the lightest known substance, 
instead of hot air. The professor set off on the 
first gas-balloon voyage of history—the ancestor 
of all the BALLoows and Armsmips (qq.v.) that 
have risen since. The hot-air balloon soon went 
out of use, except for taking up parachute 
jumpers for public entertainment in the roth 
century. 

With the Montgolfiers, de Rozier, and Pro- 
fessor Charles, the air age had arrived. The idea 
of floating had beaten the idea of flapping wings. 
The first British air traveller, an Oxford grocer 
called Sadler, went up in 1784. The English 
Channel was crossed in 1785. Napoleon Bona- 
parte, as a young general, used balloons for 
military observation with the French armies in 
1794. The first successful human descent in a 
parachute took place in 1797. With time came 
further conquests. Distance records were broken 
by a 500-mile balloon voyage in 1836. ‘The first 
air-raid in history took place when the Austrian 
Army sent up hot-air balloons, with bombs but 
no pilots, to drift over Venice during the cam- 
paign of 1849. The first air photograph, a view 
of Paris, was taken from a balloon in 1858. A 
record height of 26,000 fect (5 miles) was claimed 
in 1875. ‘The first Arctic exploration by air took 
place in 1897. (See Colour Plate opposite p. 112.) 

Flying men soon thought of making their 
balloons long in shape, and trying to steer them, 
instead of having to let them drift with the wind. 
But for many years no one knew how to build 
light enough engines. Then, in 1852, a French- 
man built an airship with a steam-engine slung 
well below the gasbag to reduce the risk of fire. 
It flew for about 17 miles at 5 miles an hour; this 
speed was so low that the airship could be 
steered only on a windless day. In 1885 the 
French Government built an airship which was 
really controllable and able to return to its base: 
it had a g-horse-power electric motor. A 
Brazilian, Santos-Dumont, made a small airship 
in which he flew round the Eiffel Tower in 
Paris in 1901. By thattime the German inventor, 
Count Zeppelin, had launched his first craft. 

. Heavier THAN Am Fucur, The Krre 
(q.v. Vol. TX) is the oldest form of aircraft in 
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the world. Kites were used 3,000 years ago in 
China, where they were sometimes used for 
signalling in war. They have been known in 
Europe since the Middle Ages. British soldiers 


SIR GEORGE CAYLEY'S FIRST MODEL GLIDER, 1804 


flew man-lifting kites for watching their enemy 
in the Boer War. The significance of the kite, 
however, had remained undiscovered until an 
English baronet, Sir George Cayley, in 1804, 
attached a kite to a pole, and fastened fins to 
the other end of the pole: thus, by making the 
first glider, he laid the foundations of the science 
of flight. In the middle of the 1gth century 
several British inventors made aircraft models, 
some with steam engines and propellers. The 


Crown Copyright, from exhibits in the Science Museum, London 
REPRODUCTION OF STRINGFELLOW'S MODEL AEROPLANE, 1848 


first powered aircraft in the world to fly was 
a model made by John Stringfellow in 1848. 

Experiments increased in Britain and France. 
Jet propulsion was considered but given up. 
One Frenchman, in 1890, at last rose from the 
ground in a number of hops, but this wonderful 
effort was not true flight—powered, sustained, 
and controlled. 

Gliders first demonstrated the real secret of an 


aircraft's wing. The first person to trust himself 


to a glider was a German engineer, Otto Lilien- 
thal. As a boy of 14 he had tried to fly with 
wings strapped to his shoulders, and he con- 
tinued to experiment all his life. His first gliders 
were monoplanes. Then he tried using two 
pairs of wings, one above the other, to give the 
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glider more lifting surface, and ! 
the first biplane. Jumping fr 


n this built 
n artificial 


hill, he made hundreds of gli me as long 
as 750 feet, before he was killed in accident 
in 1896. 

Better luck came to gliding : n America, 
among them the brothers Wil nd Orville 
Wright. The Wrights had beer ling gliders 
for several years before they their first 
aeroplane. This machine was | ke a glider, 
but was driven by an engine um engines 
had been too heavy for flight; : * inventors 
of the early forms of Motor q.v.) had 


made a light engine run by pe 
enough horse-power in proporti 


vhich gave 
) its weight 


to make flying possible. On 17 nber 1903, 
on the lonely sands of Kitty vk, North 
Carolina, five people saw the ^ s make the 
first true aeroplane flight. It la: 12 seconds. 
Their longest flight that day la 59 seconds, 
the machine flying half a mil: ut 10 feet 
above the ground. Yet no o: tside Kitty 
Hawk would believe the Wright d flown; so 
they quietly went on with their 3 increasing 
the length and height of their fi cach year. 
At last, by 1906, the world bega: take notice. 
Half-hearted inventors speeded eir experi- 
ments. The first aeroplane fligh Surope was 
made by the ingenious Bra 1, Santos- 
Dumont, and in 1909, amid pu xcitement, 
a Frenchman, named Blériot, (1 ym France 
to England. With this, the nati; became air- 
minded; the British people re d that the 
English Channel was no longer : rier against 
the rest of the world. Y 
4. FuioHr iy Mopern Tmi The First 


lopment in 


cach leading 


World War caused an intense d 
aircraft design, For the first tim 


country built up Arr Forces (q.v. Vol. X). 
At the end of the war, in 1918, there Were 
thousands of aircraft and trained pilots ready 


to turn to civil flying. In 1919 regular passenger 
services were started between many European 
capitals (see Civit, AVIATION). 

Much patient experiment and dangerous 
exploration were needed to improve aircraft and 
extend air routes across the world. In June 1919 
the Atlantic was first flown by two young 
British airmen, Alcock and Brown. In the same 
year the brothers Ross and Keith Smith flew 
from England to Australia. No one had the 
hardihood to make this journey for another 
years. In 1924-5 a young airman named Alan 
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Courtesy of the Director, Science Muscum, London 


THE FIRST FLIGHT BY THE WRIGHT BROTHERS, 1903 


CERINDUPEDP 


Crown Copyright, from an exhibit in the Science Museum, London 
MODEL OF BLÉRIOT'S MONOPLANE 1909 


Vickers- Armstrong, Ltd. 


THE FIRST TRANSATLANTIC FLIGHT 


The converted Vickers “Vimy” bomber in which Alcock and Brown flew from St. John’s, Newfoundland, in 1919 
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Cobham broke many records when he flew from 
England to India and back in an old machine 
with two friends. This route was then un- 
charted; so was the 16,000-mile return route to 
the Cape, which Cobham flew a year later. His 
greatest flight took him from London to Mel- 
bourne and back. He had attached floats to his 
trusted old machine, and after flying 28,000 
miles in 320 hours, he alighted on the Thames 
beside the Houses of Parliament. He received 
a knighthood for his services to the cause of 
flight, for, as well as these great record flights, 
he made many survey flights for discovery about 
air-currents, storm tracks, the location of moun- 
tain ranges, and possible landing-grounds. 

In 1927 the Atlantic was flown for the second 
time: a 25-year-old American named Lindbergh 
flew non-stop from the United States to Paris. 
In order to comply with the conditions of a prize 
competition, he flew solo in a small single- 
engined machine which carried no wireless. He 
was 33 hours at the controls, and won £5,000. 

An Australian pilot, Kingsford Smith, made 
many pioneer flights, including one between 
America and Australia, the first mail-carrying 
trip from Sydney to London, and two record- 
breaking solo journeys between England and 
Australia. The first solo England-Australia 
flight was made by another Australian, H. 
Hinkler, in a tiny aircraft in appalling weather. 
Hinkler also made the first solo flight across the 
South Atlantic. 

Miss Amy Johnson, of Hull, was the first 
woman to fly from England to Australia solo. 
Later she married James Mollison, a record- 
breaking long-distance airman, and then, flying 
alone, she broke her husband's own record to 
the Cape. As pilot to her husband, she crossed 
the North Atlantic in 1933. Mollison had been 
the first airman to cross the Atlantic in a light 
sports plane; he flew solo from east to west 
against the prevailing headwinds, all previous 
Atlantic flyers having flown from west to east, 

But after 1930 adventure in the air had begun 
to give way to everyday routine. The various 
British air companies had united in 1924 to 
form Imperial Airways (predecessors of the 
present British Overseas Aircraft Corporation). 
Business men were beginning to send their 
letters by Arr Marr (q.v.) and to travel in 

aeroplanes themselves. ‘The Prince of Wales and 
other sons of King George V flew regularly. 
The leading statesmen saved time by flying. In 
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1938, when the Second World 
coming imminent, the British 
Chamberlain, went to German, 
war, and no one was surprised t 
there. Yet it was less than gi 
first aeroplane had crossed the ( 


War was be- 
nier, Neville 
) try to avoid 
he should fly 
irs since the 


nnel. Within 


that time aviation had become, . « it is now, as 
normal a part of life as trains, s, and buses, 
See also AEROPLANE; AIRCRAFT INES; FLyino; 


Crvn. Aviation. 


FLYING INSTRUMENTS. T! 
modern aircraft is fitted with a 
ments designed to increase the s« ‘ety of flying, 
Instruments show: (2) the speed of the aircraft 
and its position in space; (b) the eficient working 
of the engine. Since every engine in an aircraft 
needs a complete set of the appropriate instru- 
ments, multi-engined aircraft ave often fitted 
with a separate instrument pane! for the flight 
engineer, as otherwise there would be too many 
dials for the pilot to watch. 

All engines are fitted with tac? 
dicating the number of revolutio 


cockpit of a 
uss of instru- 


ometers, in- 
per minute. 


An engine tends to produce most ower at some 
given speed; also, any marked variation from 
normal speed may suggest to e pilot that 
something is wrong. With pisto engines, one 
of the most important of the othr instruments 
is the ‘boost gauge’; this shows i^e pressure at 
which petrol-laden air is being fed into the 


ne engines 


engine cylinders. For gas-tuv: 
airscrew (se 


whether ‘pure jet’ or driving a 
AIRORAFT ENGINES), there is a very important 
instrument which records the temperature m 
the tail-pipe or exhaust nozzle of the turbine. 
'This instrument works on the thermo-couple 
principle (see Tuermosrar, Vol. VIII), by 
which, if two unlike metals are joined together 
in an electric circuit, a current will flow, de- 
pending on the temperature at the point where 
they are joined. 

Besides basic information of this kind, the 
pilot receives other indications of the state of the 
engine from dials which record oil pressure an 
temperature at many points, and pressure 1n the 
fuel-supply system. 

Chief among navigating instruments are the 
altimeter, which records altitude, and the ai 
speed indicator. The standard altimeter * 
simply an aneroid Barometer (q.v. Vol. vil D; 
it really measures atmospheric pressure. Sin 3 
this pressure falls off with height, it is possible 


I 


i 
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he barometer dial in terms of height, 

f air-pressure. One disadvantage is that 

iment indicates height above sea-level, 

the real ‘floor’ of the atmosphere, and 

ve such varying things as mountains, 

r even flat land higher than sea-level. 

pilot lost in fog or cloud, with his alti- 

owing that he was 10,000 feet up in 

, might still fly into a mountain range 

feet high. To avoid such risks, echo- 

g altimeters have been devised. Some 

sound waves towards the ground, and 
high-frequency wireless pulses. Both 

l f instrument measure the interval of time 
I 1 projecting the waves and receiving in 
t raft the echo or reflection of the waves 
l ng back from the ground or any tall 
o le below. Similar devices are used to give 


W ig of other aircraft in the neighbourhood, 
a iciple first developed by British military 
ac lanes in the Second World War. Apart 
fr the limitations which have already been 
n ioned, the barometric altimeter is a sensi- 
ti pparatus. Pressure varies with changes in 
we -ner, and in order to secure accuracy before 
l g, the instrument is re-set on the basis of 
gro nd barometric readings received by wireless 
fr an airport. 

air-speed indicator is important in 
n ating to a definite time-and-distance plan. 
I ilso vital when the aircraft is taking off or 
lav ‘Ing, as the pilot must then see that the air 
sperd does not fall below ‘stalling’ speed (see 
F: vinc); if the wing were to cease to support 
the aircraft when it was flying so near the ground 
the pilot would not have space to manceuvre, 


nd an accident might take place. The indicator 
s by measuring the difference between air- 
pressures in two tubes. One of these tubes has 
a hole at its front end, which faces forward in 
the line of flight, and so is subject to the sum 
of two pressures; one is ‘static’ pressure (that 
is, the normal atmospheric pressure which is 
found everywhere); the other is ‘dynamic’ pres- 
sure, caused by the fact that air rushes into this 
tube owing to the speed of the aircraft. The 
second tube has simply a hole in its side, and so 
is affected only by ‘static’ pressure. Pipes from 
these two tubes are led to a pressure-gauge; 
this records only the difference between the two 
pressures, which is equal to the ‘dynamic’ (or 
‘ram’) pressure alone. 

This dynamic pressure varies both with the 
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NAVIGATING AN AIR-LINER 


With an ‘Automatic Pilot’ controlling the craft, the Captain 

(left) consults the first officer, who holds a computor. With 

this he calculates speeds, times, and wind velocity triangles 

and thus the course to steer. The dials show the altitude, 

air speed, engine revolutions, boost (power), and the course 
being steered 


air density (governed by altitude) and with the 
true air speed. The actual figures on the dial 
of the air-speed indicator show what is called 
‘indicated air speed’, because the instrument is 
unable to sort out these two effects of speed and 
density. To guard against stalling, it is the 
‘indicated’ and not the ‘true’ air speed which the 
pilot needs to know. But for navigating a course 
from one place to another, he does need the 
true air speed. This can be calculated from a 
knowledge of his height (gained from the alti- 
meter), which tells him the air density. 

Air speed is not the same as ground speed; to 
estimate ground speed, that is, the actual speed 
the aeroplane flies over the ground, a knowledge 
of wind velocity is also necessary, An aeroplane 
flying at 350 miles an hour with a 50-mile-an- 
hour wind against it (headwind) is covering the 
ground at a speed of only 300 miles an hour. 
Allowances for tailwinds or crosswinds must 
also be made, and are only possible in flight if 
drift can be estimated. 

The faster types of modern aircraft need an 
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instrument which will warn the pilot if the speed 
of sound is approached, either in dives or in 
level flight, because stability and control may 
be dangerously affected (see SUPERSONIC FLIGHT). 
The speed of sound varies with height and with 
air temperature, and these changes are allowed 
for by a machmeter, which measures the ratio 
of air speed to the speed of sound. 

Other instruments make blind flying possible 
in cloud or fog (see NAviGATION, Arr). These 
tell the pilot whether the aircraft is flying level, 
or whether it is rolling or pitching. They work 
on the principle of the spirit-level, or, in modern 
designs, with Gyroscopss (q.v. Vol. VIII). The 
pilot also needs a Compass (q.v.). This is nor- 
mally magnetic, but increasing use is made of 
the gyroscope and of radio (or radar) direction- 
finding. 


See also AEROPLANE; FLYING. 


FLYING SCOTSMAN. This express train runs 
between King’s Cross station, London, and 
Edinburgh by the East Coast route, leaving 
either terminal at 10 a.m. It began making this 
trip in 1870, and has continued to do so through 
two world wars to the present date. It was 
operated at first by the Great Northern, North 
Eastern, and North British Railways, later 
London and North Eastern Railway. In the 
summer of 1928 it began a non-stop run of 
392% miles between the two capitals, thus 
making a world record for a daily non-stop run. 
The time allowance for the run was eventually 
reduced to 7 hours. By using corridor tenders 
the engine-crews could be relieved on the way 
without the train being stopped. In 1949, how- 
ever, the non-stop running was transferred to a 
new train called the ‘Capitals Limited’. 


FORD AND FERRY. No matter in which 
direction man moves, he comes sooner or later 
to a water obstacle, and long before the wheel 
or cart were used on land it became necessary 
to have some means of linking up trackways 
and land routes across water. By a ford is 
usually meant a place on any stream or river 
where the water is shallow enough to allow a 
crossing by man or beast by wading, and by 
some types of land vehicle. The word ferry 
can be used much more widely. It once in- 
cluded any system of transport or travel oper- 
ating between two points, but is now more 
correctly confined to conveyance or passage by 
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boat to and fro across rivers, cana! estuaries, 
and straits. Recently, however, rvice for 
flying aircraft from North Ame: to Great 
Britain during the Second World was re- 
ferred to generally as the transati .ir-ferry 
service. The words ‘ford’ and ‘fe nd also 
the verb to ‘fare’ came from t ne Old 
English root, meaning ‘go’ or ‘pa: 

Both types of crossing represi ;rimitive 
stages in the development of con ications, 
and are used by people who lack th: ineering 
skill or organization to construct Be 5s (q.v.). 
Both, however, survive in varied is in all 
countries, no matter what their stay levelop- 
ment or state of communications, oth are 
considered of sufficient importance : marked 
on the topographical maps of the B: ish Ord- 
nance Survey, and similar maps, ere they 
exist, for other countries, 

In parts where the height of the r` rs varies 
widely between the wet and the « ason, it 
may be impossible to build bridg In such 
places, where road systems are no well de- 
veloped, floods may restrict travel ^. the dry 
season, and at this time rivers can h ded. In 
countries with modern road netwo:! rds are 
now confined almost entirely to loca! vads and 
farm tracks. Pack animals, high {. a carts, 
carriages, or covered wagons coul! -cgotiate 
fairly deep water; but the modern ::otor-car 
cannot do so. 

Many houses and villages were buit at fords, 


either for farming and trading purposes, or as 
vantage points for guarding the crossin::. Place- 
names ending in ‘ford’ usually show that these 


places were important road crossings, 2nd there- 
fore important also for the development of group 
settlements; most rivers show a succession of 
such place-names, Somerford Keynes, Duxford, 
Shifford, Swinford, Oxford, Sandford, Apple- 
ford, Shillingford, and Wallingford are examples 
along the River Thames. Often the other half 
of the place-name is the name of a kind of 
animal—for instance, Oxford is the place where 
oxen could cross the river; Swinford, higher up 
where the river was smaller, was where pigs 
could cross; and Shifford, higher up still, was 
where sheep could cross. 

London grew at a point where the River 
Thames was fordable at low tide, for in early 
Roman times the main highway from Dover 
forded the Thames at Westminster. In pre- 
Roman England tracks and roads avoided 
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DATCHET FERRY ON THE THAMES 
Coloured engraving drawn by W. Havell, 1832 


crossing water wherever possible, but where it 
wes unavoidable the width and depth of the 
river was less important than the presence of 
high ground nearby and a hard bottom to the 
approaches. The Romans often paved the ap- 
proaches to and bottoms of the fords they used. 
The one crossing the River Trent at Little- 
borough near Lincoln had a pavement 18 feet 
wide, of squared stones kept in place by two 
rows of piles. 

In the 18th century, as trade and population 
as well as men’s mathematical and engineering 
knowledge grew, bridges began to replace fords. 
These were usually built right on the site of the 
earlier fords, because the roads led up to that 
spot, and there was firm ground on which to 
build. 

Fords have always been tactical prizes during 
war time. The following are two historical 
examples of this. Near Brentford is the place 
where Julius Caesar is supposed to have crossed 
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the River Thames in 55 B.C., though his legions 
were impeded by stakes stuck into the river bed 
by the British defenders. In January 1879, while 
a British force was advancing into Zululand 
from Natal, an invaluable stand was made 
against the Zulus by a small garrison at a ford 
on the Buffalo river known as Rorke's Drift. 

Unlike fords, ferries have been better adapted 
to modern uses. Ferries now vary in form from 
the floating logs, dug-out canoes, and coracles 
used by primitive peoples, to large steamboats 
capable of carrying many passengers, vehicles, 
and even trains. Many types are guided or 
drawn by rope, chain, or horses; but this is only 
practical where there is little other navigation 
and on comparatively narrow crossings. 

One of the earliest references to ferrymen we 
find in literature is the Greek myth about 
Charon, the old man who conveyed the dead 
over the rivers of the underworld. The Romans 
established a number of ferries in Britain; one 
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Paul Popper 
FERRY-BOAT ON THE ITURI RIVER, BELGIAN CONGO 


crossed the Severn and another is believed to 
have crossed the Wash. Ferries across the Mersey 
date from as early as the 13th century, when we 
know that King John offered freedom of toll 
across the river to the burgesses of Liverpool. 
In most countries an elaborate system of ferry 
rights, charges, and revenues has grown up. 

The ferry that plied from Queensferry, just 
east of Edinburgh, across the Firth of F orth, was 
the chief means of communication between the 
capital and the Highlands. It forms the setting 
for the opening of Scott’s novel, The Antiquary, 
and plays an important part in Stevenson’s 
Kidnapped. A steam-ferry is still used by cars 
which wish to cross here, because the FORTH 
Brine (q.v.) only carries a railway. 

Ferries cause inevitable delays in traffic. In 
an undeveloped country such as the equatorial 
lowland of Belgian Congo where there are many 
ferries, it may take as much as an hour to cross 
astream. But even in highly developed countries 
they sometimes serve a useful function, especially 
across rivers or estuaries, or in ports where the 
building of a bridge might prevent the passage 
of big ships, or would be an unjustifiable expense. 
In some places, however, tunnels for both roads 
and railways, such as the MERSEY TUNNEL (q.v.), 
are taking the place of ferries. At Le Havre 
on the estuary of the River Seine in France, 
where no tunnel exists, a ferry came into service 
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in 1932, connecting the port witi: the south bank 
of the estuary. In 1936 this ferr: ried 300,000 
passengers and 40,000 cars, | could only 
work at certain hours, and onl ring the day 
because of navigational difficul Ferry boats 
plying over short distances ma ulled across 
by chains. Very small boats are «ill pulled by 
hand in this way across rivers; r ones used 
to be worked by horses turnin heel on the 
boat. Now there is usually : rine on the 
ferry. The chain may be dropp ) the bottom 
to allow shipping to pass over. Wider straits are 
crossed by regular steamer servi uch as those 
in the straits of Dover connectin ferry-ports 
of Dunkirk, Calais, Boulogne, an Dieppe with 
Dover, Folkestone, and Newha The only 
train ferry between England and Trance crosses 
between Dover and Dunkirk (see V: «ry, TRAIN). 
In time of war rivers have ceased to determine 
military strategy, but they arc «ll of great 
tactical importance. In the ad^nce of the 
Allied Armies into Germany in :045, ferries 
across the Rhine and other rivers were in con- 
stant use. For the defenders, the orded a far 
less conspicuous and vulnerable et from air 
attack than bridges, and for ! assaulting 
armies they were essential to the r:::.-1 consolida- 
tion of bridgeheads. 
FORTH BRIDGE. This bridge carries the 
main-line railway from Edinburgh io Aberdeen 
across the Firth of Forth a little to the north of 
Edinburgh, and is one of the largest structures 
of its kind in the world. The original design of 
Thomas Bouch, on which work began in 1879, 


was for a two-span suspension bridge; but after 
the disaster to his suspension bridge over the 
Tay in December of that year, Bouch’s design 
was abandoned, and an entirely new design was 
prepared by John Fowler and Benjamin Baker. 
Despite opposition in Parliament work on the 
new design for a cantilever bridge began in 
1883. The bridge was opened in March 1890. 

It consists of three immense cantilevers, which; 
with their connecting girder spans, make up à 
total length of 5,440 feet. High-approach via- 
ducts on both sides of the Firth, bring the total 
length to 8,296 feet. The site was chosen m 
order that the middle cantilever could be built 
on Inchgarvie Island; but foundations for the 
north and south cantilevers had to be sunk in 
water from 70 to go feet deep by the use of 
caissons, large, water-tight cases in which the 
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concrete foundations are laid under water (see 
Bripce P" :pmG, Vol VIII) The strength of 
the brid« lies mainly in the 12-foot diameter 
tubes ») ch form the underside of each main 
span the sides and diagonals of each 
canti The cantilever towers which rise 
361 í ove high-water mark are 120 feet wide 
at th , but slope inwards to a distance of 33 
feet \ t the top. The two main spans are 
1,710 each, and the two side spans are 
6go | The whole structure is braced from 
end t | by a latticework of steel girders, 

As | as 54,000 tons of steel, there are 
740, ubic feet of granite, 46,300 cubic yards 
of rubLle masonry, and 64,300 cubic yards of 


concrete in this colossal bridge, which cost over 

2,500,000. The bridge is repainted con- 
tinuously to prevent rusting—a process which 
takes ; years to complete, for a single coat takes 
no less than 54 tons of paint. 


Scc also BRrpoEs, RAILWAY. 


FREEDOM OF SPEECH has always been 
looked upon as one of the most important 
liberties of people living under a democratic 
system of government. By freedom of speech 
we mean not only freedom to speak our minds 
to other people, either privately or at public 
meetings, but also freedom to put our thoughts 
and ideas into writing; to publish them in 
books, newspapers, periodicals, pamphlets, on 
posters and hoardings; and also to address them 
to the wider public that can be reached nowa- 
days by radio broadcasting. Freedom of speech, 
and what is called ‘the freedom of the Press’ are 
thus closely connected, and in fact essential to 
each other. 

Few thinkers have done more to reason out 
and explain the case for unrestricted freedom of 
speech and of publication than John Stuart 
Miu (q.v. Vol. V), the 19th-century philo- 
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sopher. His argument, set forth in his famous 
essay On Liberty, was that, if any idea or opinion 
were sound, nothing but good could come from 
its being openly stated or published; while if it 
were unsound, and were given the fullest 
publicity, other people would be led to point 
out what might be wrong or false in it. 

For 200 years before Mill, writers and printers 
had done a good deal, in spite of persecution, 
to assert the right to free speech (see NEWSPAPERS, 
History or). In the 17th century John MILTON 
(q.v. Vol. V) wrote an important pamphlet, 
entitled Areopagitica (after an oration made in 
ancient Greece), in favour of the freedom to 
publish one’s thoughts and ideas. 

Even democratic countries, however, insist on 
certain limitations on complete freedom of 
speech and of publication—limitations which 
Mill himself thought reasonable, and which are 
still thought reasonable to-day. To start with, 
the right of speaking freely in public must 
obviously be limited to some extent, because 
streets and public places cannot be obstructed 
at the whim of anyone who wants to collect 
an audience around him. So laws are passed to 
limit and control the rights of public meeting 
and of public assembly. Again, some speeches 
may be violent, and may provoke listeners to- 
wards rioting or revolution against the estab- 
lished government; or the people at the meeting 
may be provoked to fight among themselves and 
to commit what the law of Britain calls ‘a breach 
of the peace’. The law therefore forbids violent 
language of this kind, and also, in the interests 
of good order, unduly outspoken attacks on 
religion and morality. 

In order that speech should be ideally free, 
speakers at public meetings ought to give others 
a chance of putting forward an opposite point 
of view. At a public debate this is, of course, 
the usual way of arranging things: a speaker for 
the motion is followed by a speaker against it; 
and the chairman of the meeting then puts the 
question to the vote, counts the voters for and 
against the motion, and announces the result. 
This, broadly, is the way in which freedom of 
speech is secured ip PARLIAMENT (q.v. Vol. XJ. 
But not all public meetings are debates: many 
are meetings of persons who all hold the same 
views and who are not interested in hearing 
what their opponents have to say. Party politi- 
cal meetings are of this kind. Freedom of speech 
in political matters is assured only if every party 
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is given the same rights of mecting, subject to the 
limitations mentioned above. Such meetings, 
however, cannot always exclude persons whose 
political views are different, and who may inter- 
rupt speakers with hostile questions or com- 
ments, called ‘heckling’. Most political speakers 
expect a reasonable amount of heckling, and 
deal with it in good humour and often wittily; 
if it becomes a nuisance the audience, if they 
have a strong sense of justice and fair play, may 
check the interrupters or even hustle them from 
the hall. To give a speaker a fair hearing, even 
if what he has to say is unpalatable, is part of 
true freedom of speech. 

With regard to private speaking, the laws of 
most countries forbid statements made with 
malice, and likely to injure the reputation of the 
person spoken of. One may know all sorts of 
unsatisfactory things about one’s neighbours, 
but it is not part of true freedom of speech to 
communicate that knowledge to other persons, 
unless this is absolutely necessary. LiBEL (q.v. 
Vol. X), which is the writing or printing of 
things harmful to other people, is against the 
law of civilized countries, 


See also PROPAGANDA AND ADVERTISING. 
Sce also Vol. X: CENSORSHIP, 


FREIGHT TRAIN, see Goons Tran. 


FRENCH LANGUAGE. This is one of the 
great languages of civilization. Its ideas and its 
actual words have been absorbed by other 
tongues in all parts of Europe. It is spoken by 
about 42,000,000 people in France. In the 
French settlements of North Africa it is widely 
used. In Canada it is the normal speech of 
2,000,000 people in the former French province 
of Quebec, while in those parts of the United 
States which were first settled by Frenchmen 
there are many French place-names, such as 
Louisiana and New Orleans. For Some cen- 
turies, until the last few years, French was an 
international language known to the educated 
people of all European nations, and used in all 
official letters between Governments. 

The French language grew out of the changes 
which took place in ancient Gaul (theland which 
we now call France) when German tribes in- 
vaded it in the 5th and later centuries and 
settled there. Gaul had been one of the pro- 
vinces of the Roman Empire; its various tribes, 
having lost their original Celtic tongues, spoke 
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Latin, some well and som lly. When the 
main part of the Roman PF re, the part in 
western Europe, broke up i € 5th century, 
a Germanic tribe called th anks settled in 
northern Gaul and later gai ontrol of most 
of the country. The Latin : by the Gauls 
was changed by the foreig: it of the Ger- 
manic settlers, and by the m Frankish words 
which they brought in with i French first 
appears in written form in th century. Like 
other languages which had bees: based on Latin, 
it had developed a form of its own during the 
Dark Ages of tribal invasion, ! reading and 
writing were almost at a standstill (see Romance 
LANGUAGES). 

Many Germanic words in y French are 
still in use, such as jardin ‘garden’, haie ‘hedge’, 
robe ‘dress’, gant ‘glove’, farder put make-up 
on the face’, danser ‘to dance’, riche ‘rich’, bleu 
‘blue’. Some Frankish words ran with the 
sound of ‘w’; this seems to hav: been hard for 
the Latin-speaking Gauls to p unce, so they 
tended to sound the letter ‘g’ i front of *w. 
Later the sound of ‘w’ disapp d altogether, 
leaving only fg! in modern ich. This is 
shown by the many modern ‘“rench words 
beginning with ‘g’, which Germanic 
equivalents in English beginnin» with ‘w’, such 
as guerre ‘war’, garant ‘warrant. gage ‘wage’, 


ikewise’). 
quite a large 
written in 


guichet ‘wicket’, guise ‘wise’ (as i 
By the 12th century France had 
literature; works were no loi 


many local dialects, but near! n the dialect . 
of the region round Paris. This dialect came to 
be accepted as standard French, just as the 


dialect of London became Sranparp ENGLISH 
(q.v.), for Paris was the centre of the cultural 
life of France. Dialects continued io be spoken; 
and sometimes even written; but in the poetry 
of the Middle Ages Parisian authors would 
sometimes boast of the ‘purity’ of their language, 
while provincials would apologize for local ‘bar- 
barisms’ in their work, 

French then must have sounded very different 
from the language of to-day. These differences 
are still reflected in French spelling which, like 
English spelling, has not kept pace with pro- 
nunciation, When, for example, the F rench 
scribes of the roth century wrote beau, it Wa 
because they heard in the word three different 
vowel sounds in one group, something like à 
cat’s cry of ‘miaow’. There was a general ke 
dency in French to split up a single Latin soun 
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into a ble sound, as in Latin pes, French 
pied. may have been due to the heavy 
tress of the Frankish invaders, In 
ken French the different vowels 
woup have disappeared (beau, for 
pronounced *bà"). 


Ger Ir 
mode: 
withi: 
inst 


A e of French which began in the 
Mid es is the nasal pronunciation of cer- 
tain ls. This is found in no other living 
West pean speeches, except Portuguese, 
and s French sound very different from 
Spa: ind Italian. The result is the French 
way í ving bon ‘good’ by lowering the soft 
palat he back of the mouth. Old French, 
unlil | Spanish or Old Italian, had adopted 
from igar Latin two ‘case’ endings: nouns 
had d:i- rent endings according to whether they 
were i>e subject or the object of a sentence. 
Towa he end of the 13th century, however, 
these Terent endings began to be dropped, 
and word-order (first the subject, then the 
verb, stly the object) became fixed, as in 
Engl 

Fro:: the 11th to the 14th centuries France 
beca: - the leading country in Europe, and its 
influe- e and language spread to many other 
coun:;^s, After the Norman Conquest of 1066, 
a Nor can variety of French was for nearly three 
cent: (s the language of the ruling class in 
Eng!..3, and many French words came per- 
mane ‘ly into the English language (see ENGLISH 
Lanc ace, Hisrory or). During this period 


the C: usaders from England, France, and other 
countries spread the French language across 
Europe to the Near East. Traces of it are still 
to be found in the speeches of Greece, Cyprus, 
and Armenia. In most European countries it 
became customary for the upper classes to learn 
to speak French. Even as far afield as Norway, 
a land beyond the frontiers of the former Roman 
world, we read of a father, in the rgth century, 
advising his son to learn all languages, but above 
all Latin and French, since they were the most 
widely spread. From the 13th century until well 
into the 20th century French has been the 
diplomatic language, used between politicians 
of different countries in international negotia- 
tions. Changes in national feeling have led to 
the recent use of various other languages. 

In the 16th century the Renaissance, the great 
revival of learning in Europe, spread from Italy 
to France, and the French language came under 
Italian influence, many Italian words being 
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borrowed into the language. Many of these 
words have since been dropped because of a 
reaction towards purer French; but there arc 
still many everyday words in French which are 
Italian in origin, and which date from this 
period, including even such familiar words as 
soldat ‘soldier’ and pantalon ‘trousers’. After the 
Renaissance Latin was no longer considered the 
only language suitable for serious literary works, 
and French began to be adapted for this pur- 
pose, grammarians beginning to study it for the 
first time. In the 17th century noblemen and 
their wives held literary gatherings, at which 
the finer points of ‘correct’ speech were debated. 
In 1635 the French Academy was founded, 
a body which determines for French people 
exactly what shall be considered correct French 
and which new words shall be accepted into 
the language. In later years many new words 
have been added to the French vocabulary, 
chiefly by borrowing from English. , Although 
modern French writers, despite the Academy, 
continue to experiment with the language, 
modern literary French remains much the same 
as the language of the 17th century. In the 
country districts of France local Diaects (q.v.) 
or 'patois' are still spoken by the peasants. 
See also LANGUAGE STRUCTURE. 
Scc also Vol. I: FRENCH. 


FREQUENCY MODULATION, see Wave- 
LENGTHS. See also Vol. VIII: WIRELESS. 


FRUIT TRAIN, see Trains, Speciat Uses. 
FUELS, see ExoiNE. See also Vol. VIII: Fuets. 


FUELLING IN FLIGHT. The fuel tanks of an 
aircraft can be filled during flight by means of 
a pipe from another aircraft flying close by. 
The weight of a full load of petrol is a severe 
burden to an aircraft engaged on a long fast 
flight, particularly against head winds; a series 
of refuellings during the journey will enable a 
quicker and longer journey—and possibly a 
safer one—to be made. Sometimes an aeroplane 
can take off from the ground with a very heavy 
cargo provided the petrol tanks are purposely 
left almost empty (see AIRCRAFT TAKE-OFF). As 
soon as the craft is safely in the air the tanks are 
fuelled from another aeroplane. 

The operation is carried out by standard 


FUELLING IN FLIGHT 


Charles E. Brown 


JET FIGHTER REFUELLING IN FLIGHT 


A Gloster ‘Meteor’ about to make contact with the hose 
from the tanker 


methods. The tanker aircraft (which supplies 
the fuel) flies to the pre-arranged meeting-place 
in the air; the tanker is generally a slower 
machine than the other aircraft (the receiver), 
which locates the tanker by radar. 

The tanker gets into position below the re- 
ceiver and a little to one side, while both craft 
are flying in the same direction. The receiver 
unwinds a light hauling line, 250 feet long, 
which dangles, with a hooking contrivance at 
the end. ‘The tanker’s crew, using a gun on the 
harpoon principle, fires a weight on the end of 
a line across the path of the receiver’s dangling 
line, just as the receiver is overtaking the tanker. 
The two lines catch together, and the weight 
slides down the receiver’s dangling line as far 
as the hooking contrivance, where it is gripped. 
The tanker hauls in the line, unhooks the pro- 
jectile, and attaches instead a fuel hose to the 
receiver's line. The hose is hauled into the 
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receiver, and made fast. By this time the tanker 
has climbed slowly until it is flying above the 
receiver, so that the fuel will be able to pass 
down through the hose by gravity. A quantity 


of nitrogen, which is non-inflam:: le, is forced 
through the fuel pipes as a saitruard against 
fire, and then the fuel is allowe: io flow, It 
passes from one aircraft to the ot. -« at the rate 
of about 100 gallons a minute, When fuelling 
has ceased, nitrogen is again forced through 
the pipes. Then the hose is discorected from 
the receiver’s fuel system, and is atiached to the 


receiver’s hauling line, which is slowly paid out 


as the hose is wound in by the tanker. The 
hauling line includes a ‘weak lin’, a short 
stretch of rope marked with a distinctive colour, 
and made so that it will snap under strain. At 
a given moment the tanker turns away, the 


weak link breaks, and the line and hose are 


hauled aboard the respective aircrait. There is 
some risk of fire from a slight elect-ical current 
passing along the metal hose from «ne aircraft 
to another when the petrol is pouri>» through, 


and causing a spark which mig! 
petrol fumes. The current would 
‘static’ electricity; this is the slight ch 
sometimes makes a cat's fur crackle when it is 
stroked, or which causes a bus passe» er to feel 


a tiny shock on touching the handrail when 
about to step from the ground on to the step 
of a bus (see ELecrRIcITY, Vol. ITI), When two 


aircraft are to make contact for refuelling, their 
hauling lines (which are made of steel cable 
covered with hemp) are left bare at the ends; 
the crews of the aircraft take care that the bare 
steel ends touch one another when the two lines 
first come into contact. If one aircraft is charged 
with more ‘static’ electricity than the other, the 
surplus charge passes harmlessly along the steel 
lines until both aircraft have an equal charge} 
there is then no further risk of a spark passing. 

Jet aircraft are refuelled more easily than 
propeller craft for, as there are no propellers to 
be fouled by hose or hauling lines, the two craft 
can approach more closely, A jet aircraft is 
refuelled through its nose by coming very near 
to the tail of a tanker. 


FUNICULAR RAILWAYS, see MOUNTAIN 
RariLWAYS, Section 2. 
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G^«-LIG LANGUAGE. This is a Celtic lan- 
sue, and with ImisH (q.v. and Manx, the 


la ige of the Isle of Man, makes up one group 
c Celtic family. Gaelic was brought to 
S nd in the 5th century by Irish settlers 
fr Dàl Riada, a territory in what is now 
County Antrim. These people settled in Argyll- 
sh ‘Aireat Gaedheal ‘territory of the Gaels’) 


ar unded a kingdom of Dàl Riada in Scot- 
l which later became separated from the 
I Dàl Riada. They conquered the Picts and 
I ns and by the roth century Gaelic was the 
la’ -uage of all Scotland. In the 11th century 
n Margaret, a Saxon princess, brought 
I sh customs, together with the English 
l iage, to Scotland, and the tide turned 
nst Gaelic. To-day it is spoken by perhaps 
ooo people west of a line from Kintyre 
ugh Argyllshire, West Perthshire, and on 
t» Inverness. The Hegres Islands (q.v. Vol. 
IIT) are the stronghold of Gaelic _ 
ech, but even there almost every- 
one can now speak English as well. 
Gaelic has kept much ofits ancient 
form, preserving sounds that appear 
in Old Irish; but the grammar has 
become much simplified. The verb 
has only three tenses, present-future, 
past, and imperfect; and is used with 
a personal pronoun, as in English. 
The nouns, which once had inflexions, 
or endings, varying according to the 
part the noun played in the sentence, 
now often have only one singular 
and one plural form, as in English, 
though some have distinct genitive 
forms. E 
Several English words have been ^ Bi 
borrowed from Gaelic, among them 
‘whisky’ from Gaelic uisge, shortened 
from uisge beatha ‘water of life’. 


GAS TURBINE LOCOMOTIVE 
‘Gillie’ is from Gaelic giolla ‘lad, servant’, 
originally borrowed into Gaelic from Latin 
gilda. Loch, bog, slogan, garron (horse), cairn, clay- 
more (sword), and sporran are other words which 
we have borrowed from Gaelic. 

Manx, the language of the Isle of Man, which 
has recently died out completely, is closer to 
Gaelic than to Irish, perhaps because the island 
was part of the Norse Kingdom of the Hebrides 
in the Middle Ages, and, when the Norse were 
expelled in 1266, it passed into Scottish hands 
for a time, until the English gained control. 


See also LANGUAGE STRUCTURE. 
See also Vol. I; CeLtic Crvmazation; Scots. 


GALLEON, see Saikine Surps, 
GALLEY, see CLASSICAL SHIPS, 


GARAGE, se Moror Transport Main- 
TENANCE; RoAp SERVICE STATION, 


GAS TURBINE LOCOMOTIVE. The year 
1949 saw the first gas-turbine-electric locomotive 
undergoing successful tests on the Union Pacific 
Railroad, U.S.A., and in February 1950 the 
Western Region of British Railways introduced 
a similar locomotive which had been built in 
Switzerland. 

The gas turbine consists in principle of a 
large wheel or rotor bearing an intricate pattern 
of blades. The rotor is spun round at high speed 


The Times 
GAS TURBINE LOCOMOTIVE 


Built in Switzerland for British Railways. Its power is 2,500 horse- 
power and it can reach a speed of go miles per hour. 


GAS TURBINE LOCOMOTIVE 


by the pressure on the blades of a stream of hot 
and expanding ‘gas’. This ‘gas’ is produced in 
a combustion chamber into which fuel oil and 
air have been forced at great pressure, and in 
which it is ignited. The air is forced in by a 
compressor which is turned by the turbinc 
wheel, and the turning of which absorbs a great 
part of the power generated by the turbine. The 
remainder is available for moving the locomotive. 
In the Swiss-built British locomotive, which 
is carried on twelve wheels and weighs 113 tons, 
the turbine develops 10,300 horse-power at full 
load, 7,800 of which is absorbed by the com- 
pressor, leaving 2,500 to drive the electric 
generator which supplies current to the traction 
motors, The gas-turbine-electric locomotive is 
designed to cost less in both fuelling and main- 
tenance than the Diese, Locomorive (q.v.); 
and if it is eventually found practicable to fire it 
with pulverized coal, costs will be still lower. 
See also Arrcrarr ENGINES, Section 2; Roan TRANS- 


PORT ENGINES. 
See also Vol. VIII: Gas TURBINES. 


GAUGES, RAILWAY. The track gauge of a 
railway is the distance between the running 
edges of the rails. In Great Britain the standard 
gauge is 4 ft, 8} in., and the same measurement 


GREAT WESTERN RAILWAY. 


ALTERATION OF GAUGE 


OF THE 


MAIN LINE 
BETWEEN 


EXETER & TRURO, 


NOTICE I8 HEREBY GIVEN, 


That the lines of the Company between the above- 
mentioned points will be altered from the Broad to 
the Narrow Gauge, commencing on the night of 
Friday, May 20th, 1892. 


During the time the alteration is being made 
the lines specified will be closed and all traffic 
upon them entirely suspended until the work is 
completed, which is expected to be on the night 
of Sunday, May 22nd. 


NOTICE OF THE CHANGE OF GAUGE ON THE GREAT WESTERN 
RAILWAY 
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4. THE LIMITS IN HEIGHTS AND WIDTH OF TRA 
RAILWAYS 
b. ^ GOODS TYPE LOADING GAUGE 


(P indicates platform) 


is used throughout the mainland of Europe 
except in Russia (5 feet), and Spain and Po) 
(5 ft. 6 in.). The 5 ft. 6 in. gauge is used also 
on most of the main lines in India anc: Argen- 
tina. Irish railways have a gauge of ; t. 3 in. 
Over the whole of the United St-tes and. 
Canada the standard 4 ft. 84 in. gauge prevails. 
It is in the Australian Continent the: we find - 
the greatest gauge problem. New Sou) Wales 
and the Transcontinental Railway nave the” 
4 ft. 89 in. gauge; Victoria and Southern” 
Australia 5 ft. 3 in.; and Queens!:nd and 
Western Australia 3 ft. 6 in. ; with break of gauge 
at each interstate frontier. Brisbane and Sydney 


are linked with 4 ft. 81 in. gauge lines, and Mel- 
bourne and Adelaide with 5 ft. 3 in. 

In many countries the narrow gauge of 3 ft. 
6 in. is standard, particularly the Dominion 0: | 
South Africa and Japan; in others the closely - 
related metre gauge is used. There are many - 
small railways with even narrower gauges, such 
as 3 ft., 2 ft. 6 in., 1 ft. 11} in. (the ‘toy’ railways — 
of North Wales), and even 1 ft. 3 in. (the Raven- - 
glass & Eskdale and Romney, Hythe, & Dym- | 
church Railways in Great Britain). 

With each reduction in gauge, it becomes | 
possible to lay down sharper curves, and so to — 
adapt railway routes to the most rugged country, 
with less need for cuttings or embankments, 
tunnels, or bridges. But this is done at the - 
expense of speed and carrying capacity. The 
widest gauge ever used, was the 7-foot ‘broad — 
gauge’ of the Great Western Railway, which was — 
given up in 1892 because a gauge different from — 
other railways proved inconvenient. 

Another important aspect of gauge is the 
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ading gauge’, which shows the maximum 
sions to which rolling-stock can be built 
s to have sufficient clearance through 
s and tunnels, and past platforms and 
lineside structures. In this the 
: railway pioneers did not look far enough 
1, and this country has one of the most 
ted loading gauges of any. In the best 
tions in Britain the maximum height 
ible above rail is 13 ft. 6 in., and the 
mum width 9 ft. 6 in., though to allow for 
"tra room taken up by rolling-stock on 
cs, maximum dimensions of 13 ft. 3 in. and 
't respectively are seldom exceeded. In 
th America the height available is 15 ft. 6 in., 
the width 10 ft. 9 in., which enables Ameri- 
railways to build locomotives up to three 
cs the weight, size, and power of the biggest 
Great Britain. The most ample railway 
ling-gauge in the world is that of Russia, 
h is able to build locomotives up to 17 feet 
height above rail. 
: also Ramways, History OF. 
c also Vol, VIII: Ranway ENGINEERING, 


RMANIC LANGUAGES. Many European 
guages, including ENcLISH and the SCANDI- 
VIAN LANGUAGES (qq.v.) as well as German 
d Dutch, are descended from the same ancient 
guage, known as Primitive Germanic, one of 

: INpo-EuRoPEAN LANGUAGES (q.v.). This 
as spoken in South Scandinavia and Denmark 
out 2,000 years ago. Nothing of this language 
irvives, but some inscriptions have survived in 
n ancient Germanic language, which is prob- 
:bly very close to it. The best known of these 
is that on a golden horn found at Gallchus in 


Denmark in 1734 but now lost. It is a line of | 


verse and reads: 

ck hlewagastiz holtingaz horna tawido 

‘I, Hlewagastiz from Holt, the horn made.” 

About 2,000 years ago the speakers of Primi- 
tive Germanic began to spread out in many 
directions, and their language became divided 
into three main sub-families, from which several 
of the modern languages of Europe have come. 
The languages descended from East Germanic 
have not survived to the present day; among 
them were those spoken by the Gorus—we have 
part of the Bible in Gothic translation—and the 
Vanpats (qq.v. Vol. I). Gothic was spoken in 
the Crimea as late as the 16th century. North 


GERMANIC LANGUAGES 
Germanic gave rise to the Scandinavian lan- 
guages; and English, German, and Dutch are 
descended from the Western branch of Primitive 
Germanic, 


German is one of the world's most important 
languages. It is spoken by some 90 million 


"speaking 

America. German can be divided into High 
esos which is spoken in Austria, parts of 
Switzerland, and in Central Germany, and Low 
German, which is spoken along the coast of 
Northern Germany, Both have many dialects, 
which differ from one another far more than 
those of English: the speaker of a Swiss dialect, 
for instance, cannot understand a North German 


GOLDEN HORN FOUND AT GALLEHUS IN DENMARK, PROBABLY 
ABOUT A.D. 400 


FKHITEPEXRUEEYTH ARHETSFPHRNETHTRS 
THE INSCRIPTION ROUND THE RIM OF THE. HORN 
It is written in runes 


GERMANIC 


one. Yiddish from the German Jüdisch is a 
dialect of High German with several Hebrew 
words added, spoken by many Jewish people, 
and generally written in the Hebrew alphabet. 
These dialects are for the most part spoken 
rather than written languages. There is, how- 
ever, a standard form of High German which is 
in use in all German-speaking countries as a 
written language, and as a spoken language for 
all official purposes. It is used in the churches, 
and in the law courts and parliaments, and is 
spoken by all educated people. It is a literary 
language which has been deliberately stan- 
dardized—a process which began with Martin 
Luther's translation of the Bible in the early 
16th century, and was continued by printers in 
the r7th and 18th centuries. Since the latter 
part of the 19th century congresses have met for 
standardizing the language. It is this standard 
German that we mean when we speak of Ger- 
man. It might be compared with STANDARD 
ENGLISH (q.v.), but it is probably not quite as 
widely spoken in Germany as Standard English 
is in England, for in certain districts regional 
dialects are used even by educated people, al- 
though they can usually speak High German 
as well. Although spelling is standardized, pro- 
nunciation varies a good deal, the only standard 
being the so-called ‘German Stage pronuncia- 
tion’, rules for which were drawn up in 1898. 
German differs from most Western European 
languages, such as English and French, in that 
it has not lost the grammatical endings of its 
words. It is what is called an ‘inflected’ lan- 
guage; the function of a word in a sentence is 
shown by changes in the word itself, as in LATIN 
(q.v.), instead of by means of small words, such 


as prepositions, as in English. The grammar of 


German thus seems rather complicated to 
English speakers. The order of words is less 
rigid than in English, as it can be changed 
according to the emphasis. For example, ‘I am 
going to London with the car to-day’ would be 
in German Ich (I) fahre (go) heute (to-day) mit 
dem Auto (with the car) nach London (to London). 
This might be written in the following different 
ways, each slightly different in meaning, the 
most important idea being placed first in the 
sentence: 

Heute fahre ich mit dem Auto nach London ‘I am 
going to London in the car to-day’. Mit dem 
Auto fahre ich heute nach London ‘I am going to 
London with the car to-day’, Nach London fahre 
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ich heute mit dem Auto ‘I am going to Lendon with 
the car to-day’, 

The spelling and pronunciation of “rman are 
very regular; once the sounds are nt, it is 
fairly easy for a foreigner to prono: orrectly 
words he has not seen before. Cha ristic of 
German are the harsh ‘ch’ sounds ; - onounced 
in the throat, in words such as i id. buch, 
which are unlike any sound in Hoo ish, and 
the ‘z’ sound, as in zimmer ‘roon 'hich is 
pronounced like English ‘ts’, Ano charac- 
teristic of German is the ‘glottal stop . which in 
England is only found in dialects when a 
Cockney says ‘wa’er’ for water"). It n occurs 
in German before words or word-roo:* beginning 
with a vowel, The word erinnern, for instance, 
‘to remember’, has two glottal stops, being pro- 
nounced "erinnern. The Gothic script, which 
was formerly always used in writing German 
and was always taught in the schools, has now 
been abolished in Germany. 

The difference between High Cevman and 
Low German arose because, in al the gth 
century, a change took place in cc ‘ain con- 
sonants in the south or highlands w! did not 
reach the north. Of the two, Low Ge): ian is the 
nearer to English: the word ‘water’, fœ instance, 
is spelt the same in both English an yw Ger- 
man, whereas it is spelt wasser in High ‘*erman. 

Dutch, the language of Holland, was also 
unaffected by the sound changes which took 
place in High German. English ‘two’, for in- 
stance, is ¿wee in Dutch and zwei in High Ger- 
man; ‘open’, is open in Dutch and offen in High 


German. Originally Dutch was an inflected 
language like German, but in recent years there 
has been a movement for reforming both its 
grammar and spelling, The case endings of the 
nouns have been eliminated; ‘the man’, formerly 
de man in the nominative (that is, when subject 
of the sentence) and den man in the accusative 
(when object of the sentence) is now always 
written de man. Dutch pronunciation, like that 
of English, had drifted a long way from its 
spelling. Sch, for instance, when it appeared 
at the end of a word was pronounced simply 
like s, but at the beginning it represented the 
sound s followed by a sound resembling that of 
ch in Scottish ‘loch’. This is a characteristic 
Dutch sound, unknown in German and English, 
and extremely difficult for a foreigner to pro 
nounce. In 1940, when Holland was invaded 
and overrun by German spies, the test of the 
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Que wot for doo Diu] Routh sind Word? 
gi Reve mt kunem Rand ; 


4 


a ijs, Wah Buroj Ji fo kany Sum Goue? 
a late, Doe Saw fry minh? 


v FROM GOETHE'S 'ERL KING' WRITTEN IN GERMAN 
HANDWRITING 
W itct so spät durch Nacht und Wind? 


E ler Vater mit seinem Kind; 
Ex den Knaben wohl in dem Arm, 
Er t ihn sicher, er halt ihn warm. 


Mein Sohn, was birgst du so bang dein Gesicht?— 
Sici, Vater, du den Erlkónig nicht? 

D lenkénig mit Kron’ und Schweif ?— 

M:i Sohn, es ist ein Nebelstreif. 

Wi: rides there so late through the night dark and drear? 
T ther it is, with his infant so dear; 


I Te -oldeth the boy tightly clasp'd in his arm, 
H- oldeth him safely, he keepeth him warm. 


on, Wherefore seek'st thou thy face thus to hide?’ -a 
d father, the Erl-King is close by our side! 
D. sce not the Erl-King, with crown and with train?’ 
son, ’tis the mist rising over the plain’. 


m of a suspected spy to Dutch nationality 

his pronunciation of the place-name 

cheveningen’. In the reformed spelling, sch 

: the end of a word (where it only represents 

the s sound) is changed to s, Nederlandsch_be- 

coming Nederlands. The effect of the reforms has 
been to bring Dutch nearer to English. 

Dutch is spoken not only in Holland but also 
in North-west Belgium. This form of Dutch, 
often called Flemish, differs slightly in pro- 
nunciation from the Dutch of Holland, but 
when written, it is exactly the same. Dutch is 
also spoken in the former Dutch colonial posses- 
sions, such as Java; and a language based on 
Dutch, called Afrikaans, is spoken in South 
Africa by descendants of the old Boer popula- 
tion, who were of Dutch origin. Afrikaans is 
now very different from Dutch, both in grammar 
and vocabulary, having borrowed many words 
from the African native languages. 

Another Germanic language is Frisian, the 
language spoken in the Frisian Islands off the 
coast of Holland, in parts of North Holland and 
North Germany, in islands off the German coast 
such as Heligoland, and in north Frisian 


islands such as Sylt. It is interesting because of 
all the languages in the world it is the one which 
most closely resembles English. There is an old 
tag which says, ‘Good bread and good cheese, 
is good English and good Freeze’. 

See also Lancuacz, History or; INDO-EUROPEAN 
LANGUAGES. 


GLIDER. A glider is basically an aeroplane 
without an engine. It is controlled in the same 
way but, having no mechanical power, uses 
only gravity to maintain speed. Gliders, there- 
fore, are almost silent in flight. 

There are two classes of glider; the large 
military or commercial trailer and the sporting 
sailplane (see Gurpinc, Vol. IX). The trailer is 
primarily a load carrier, and is capable only 
of gliding downward from the height at which 
it is released; the sailplane is designed to be able 
to make use of air up-currents, some of which 
lift the craft faster than gravity can make it sink. 
By this means long flights can be made. This 
is called soaring. 

Gliders were not used for commercial or 
military purposes (except for the cheap training 
of pilots) until the Second World War, The 
difference between these and sporting gliders is 
primarily their size, and secondly, their per- 
formance. Instead of being slim and graceful, 
they have large bodies to carry heavy loads such 
as army tanks. Their wing span reaches 100 feet 
and over. Instead of a landing skid and single 
wheel, they have a fairly tall undercarriage 
(which can be folded if necessary) so that the 
fuselage will pass over small obstructions on 
landing in rough country. Instead of being 
designed to stay up in the sky, they are designed 
to be able to get down as rapidly as possible, 
relying on an aeroplane, acting as a ‘tug’, to 
take them close to their destination. 

In war time, gliders are sometimes released at 
night at a great height and distance from their 
objective, and glide silently down, loaded with 
troops and guns, to a surprise attack. Near the 
ground, flaps on the wings are opened to slow 
down the gliders and increase the steepness of 
their glide; the craft can then crash-land in 
paddocks or spinneys without any real risk to 
the occupants. The greatest gliding feat of the 
Second World War was the towing of the air- 
borne British soldiers who fought at Arnhem in 
Holland in 1944. 

Glider trailers are not much used commer- 


GLIDER 


Aeronautics 
‘OLYMPIA’ GLIDER BEING ‘TOWED 


cially as a method of increasing the payload of an 
aeroplane. They reduce the performance of the 
towing aeroplane to an uneconomical extent, 
and, unlike a car trailer, they require a trained 
crew. It has been found cheaper to use an extra 
aeroplane for any extra load; the aeroplane is 
faster, and is free to be used at once for another 
journey. 
See also Vol. IX: Guipine, 


GOKSTAD SHIP, see VixiNG Surrs, 


GOLDEN ARROW. This is a ‘luxury’ train 
service which runs between Victoria and Dover, 
The parallel French Service between Calais and 
Paris is called the Fléche d'Or. It is made up 
entirely of Pullman Cars, and both in France 
and England the cars and locomotives are 
painted with golden arrows, so that they may 
be easily recognized. The Golden Arrow pro- 
vides the fastest way of covering the train part 
of the journey between London and Paris, 
Passengers have to pay extra to use it. 


GOLDEN GATE BRIDGE (San Francisco). 
This great suspension bridge spans the Golden 
Gate, the straits between two peninsulas, 
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through which ships enter the B 
Francisco from the Pacific. The 
Francisco is situated on the tip of : 
peninsula, so that, before the buil 
bridge, all traffic wishing to go nort 
the city had to travel round the | 
of the bay or cross the bay by ferry, 
All Pacific Coast Highway, a 
planned to run down the west coas: 
from Alaska to Mexico, was face 
problem of either a break or a 
detour. The bridge, which took ov: 
construct, was opened in 1937. | 
Marin County on the north to 5a: 
on the south, making a crossing oí 
miles, and it cost some £7,000,000 t 
The Golden Gate Bridge is the lon 


arch suspension bridge in the world 


clear span of 4,200 feet between i! 
steel towers. These towers, 746 fect | 
more than twice as high as St. Paul's 
are built on two great concrete | 
situated a little distance from the 

most difficult problem was the erec 
southern pier which had to be built 
feet out from the shore. The pr 
solved by building a kind of jetty fro: 
to the pier site, and then sinking o: 
a cofferdam or watertight enclosu: 
sheets of steel. This was pumped c: 


and then filled with a form of concrete 
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San Francisco Chamber of Commerce 


THE GOLDEN GATE BRIDGE 


pared to stand up to the action of sea water 

RIDGE Buong, Vol. VIII). 

' towers carry two main cables, each about 

d in diameter and 7,660 feet in length. 

| these is suspended the roadway, about 

et above the water, high enough to give 

le clearance to the highest ship, and wide 

zh to allow for six lines of traffic, as well as 
:wement each side. 

;other suspension bridge, the Oakland Bay 
dge, has now been built to carry traffic from 
1 Francisco across the southern branch of the 
y to the city of Oakland. This bridge, which 
"ver 4} miles long, is the longest bridge in the 

ld. It is constructed with two suspensions 
d a cantilever, and a long causeway of 19 
ans. It is double-decked, with six lanes for 
vad traffic on the upper deck and five lines of 
iway on the lower deck, three for goods 
ins and two for passenger suburban trains. 
see also BRIDGES. 


See also Vol. III: San Francisco. 
sce also Vol. VIII: Brioce Burtpine. 


OLDEN HIND. Francis Drake was the first 
nglishman to lead an expedition round the 
vorld; this he did in 1577-80, a Portuguese 
amed Ferdinand MacELLAN (qq.v. Vol. V) 
;aving preceded him by some 60 years. Drake's 
ttle fleet of five ships manned by 164 men sailed 
rom Plymouth Sound on 13 December 1577. 
in the holds were carried the parts of four 
pinnaces, light craft which could be put together 
either for war or to explore strange coastlines 
and inlets. The purpose of the voyage has been 
variously interpreted; it seems probable that 
Drake had important schemes of exploration in 
mind, but that he shared with his mariners an 
overriding itch for plunder. His common failing 
in this respect may have disappointed some of 
his officers who had hoped for better things. 
One man, Thomas Doughty, for some reason 
dissatisfied, spread disaffection, and was tried 
for mutiny. He was executed on Drake’s orders 
when the ships came to a very good harbour 
in Argentina, named by Magellan Port San 
Julian, where a gibbet already stood as a grim 
reminder of a former mutiny which had been 
quelled by Magellan. This deed done, Francis 
Drake, thoroughly master of the situation, ad- 
dressed the assembled ships’ companies and ex- 
horted ‘the gentleman to haul and draw with the 
mariner, and the mariner with the gentleman’. 
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National Maritime Museum 
MODEL OF THE ‘GOLDEN HIND’ 
Reconstruction from contemporary evidence 


On 21 August 1578, after sending home two 
empty storeships, Drake with three refitted ships, 
the Pelican, the Marigold, and the Elizabeth, sailed 
past the Cape of the Virgins into the Straits of 
Magellan, between the mainland of South 
America and the island of Tierra del Fuego. 
To celebrate this happy occasion Drake changed 
his own ship’s name from the Pelican to the 
Golden Hind (the hind or female deer referred to 
the family crest of his patron, Sir Christopher 
Hatton, who had paid some of the costs of the 
expedition), On 6 September the three ships 
emerged into the Pacific; then mighty storms 
separated the squadron, and the Marigold was 
lost, and the Elizabeth turned back for England. 
The Golden Hind stood on, ploughing her lonely 
furrow round the globe, plundering on the way 
the surprised Spanish ships and settlements, and 
visiting California, which Drake claimed for 
Queen Elizabeth. The ship was nearly lost 
through grounding heavily amongst the islands 
of the Celebes in the East Indies. Drake re- 
entered Plymouth Sound on 3 November 1580. 
He was summoned to sail the ship and treasure 
round to the Thames, and he was knighted by 
Queen Elizabeth when she visited the Golden 
Hind at Deptford below London Bridge. The 
ship was preserved for a time in a dock at 
Deptford; banquets were held on board, and 
she was an object of popular interest; but by 
1662 the few surviving timbers were made into 
a chair which was presented to Oxford Uni- 
versity. 


GOLDEN HIND, THE 

Despite valiant efforts to keep this famous ship 
for posterity as Queen Elizabeth wished, no 
satisfactory picture of the Golden Hind remains. 
The Portuguese pilot, da Silva, who served 
Drake after being captured, thought her a stout, 
well-found warship, as did Drake's Spanish 
captives. Yet her hull was but 75 feet length 
overall by 19 feet beam, and she measured only 
100 tons. 

See also Saminc SHIPS; EXPLORATION. 


GOLDEN ROAD. According to the poet J. E. 
Flecker (1884-1915), this route ran from the 
Persian Gulf to the great trading centre Samar- 
kandin Turkestan. In fact no particular route is 
known to have been called ‘the Golden Road’, 
though similar names such as Old Silk Road and 
Lapis Lazuli Road were common (see ROADS). 
See also TRADE Rourzs. 


GONDOLA. 'The Gondola plies the canals of 
VzNiCE (q.v. Vol. III) and was once, before 
the days of motor-boats, the chief means of con- 
veyance to and from all parts of the city. The 
gondolas belonging to the great families used 
to be extravagantly decorated, until in the 16th 
century it was made compulsory for all but 
State gondolas to be painted black. The gon- 
dola is about 30 feet long by 5 feet broad and is 


A VENETIAN GONDOLA 
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very elegant in its appearance, ha a high 


stem of polished steel with a stand: errated 
device which has been likened to t row of 
a Roman galley (see ŪLASSICAL Sui Amid- 
ships there is a closed cabin for pass 3, com- 
fortably fitted with windows, cushi: irtains, 
and a carpet. It is generally pro; 1 bya 
single oar which the gondolier hand! th skill 
from the stern-sheets. The gondola pposed 
to be built with a cunning twist in it which 
assists the gondolier to handle his və:sel with 
the one oar worked in an iron row! on the 
starboard quarter. ‘To-day gondolas mainly 
used for sight-seeing trips by visitor Venice, 
and for bringing vegetables and oth vod for 
use in the city. When he comes to of the 
many canal crossroads, the gondolicr gives a 
special warning shout, just as a cyclist might 
ring his bell. 
GOODS TRAIN. The carriage oí ds and 
minerals, or what is generally called ircight, is 
the backbone of railway revenue. The methods 
of working goods trains differ greatly i= various 
parts of the world. In the United © \tes and 
Canada high-capacity wagons alone «re used, 
up to 50 feet long, carried on pivoti: wheel- 
trucks (bogies), and holding 50 to ons or 
even more of goods to a wagon. Ail wagons 
are fitted with compressed-air Lb: cs, like 
passenger coaches. It is not unusual, c suitable 
North American routes, to marsha! 100 and 
more wagons of this kind in a single train. The 
‘train crew’, equivalent to a British guard and 
at the 


assistants, travelling in the 'caboo 
rear, may be as much as a mile from tlic engine 
crew on the footplate. To handle these trains, 
very powerful 6,000 horse-power diesel-electric 
and steam locomotives are used on certain 
routes, the steam locomotives often being 
ARTICULATED (q.v.). 

In Great Britain, with its relatively small con- 
signments and short hauls, the number of bogie 
wagons in use is very limited, and rcliance is 
placed mainly on small four-wheel wagons of 10 
to 20 tons capacity. The position with British 
trains has been ruled largely by the layout of 
sidings in industrial plants, collieries, and else- 
where, with sharp curves, and by the fact that 
a large proportion of the wagon stock in Great 
Britain was not built and owned by railway 
companies but by various private collieries and 
other industrial firms. It was therefore difficult 


175 


GREAT EASTERN 


fao York Central System 


U.S. FREIGHT TRAIN DRAWN BY STEAM LOCOMOTIVE 
A fast train carrying perishable food in box cars (first two) and refrigerator cars (following three) 


the past to enforce general standards, In 
s matter, and also in the small proportion of 
:ds wagons to be fitted with continuous brakes 
e Brakes, Rairwav), British railways have 
en distinctly backward compared with those 
other countries. Before the Second World 
War, all wagons in Germany and France, of 
considerably larger capacity than those in 
Britain, had been fitted with continuous brakes, 
ind the general speed of goods trains was there- 
fore higher on the Continent. A certain number 
of fast goods trains have been run in Britain 
with continuous brakes throughout; in the case 
of some other trains, which travel at higher 
speeds than the average slow goods and mineral 
train, a few continuously braked wagons are 
marshalled next to the engine, to give a little 
additional brake-power and so to allow some- 
what higher speeds. 
See also MARSHALLING YARDS. 


GRAIN SHIP, see SHIP. 
GRAMMAR, see LANGUAGE STRUCTURE. 


GRAMOPHONE, see Vol. IX: GRAMOPHONE. 


GRAPHOLOGY, see HaNpwniriNG, Section 2. 


GREAT EASTERN. This ship, which has been 
called the wonder and failure of her age, was 
built by John Scott Russell & Co. at Millwall 
on the Thames for the Eastern Steam Naviga- 
tion Company, and John Scott Russell and 
Isambard Brunel share the credit of her design; 
Launched in January 1858, the vessel was three 
times the size of H.M.S. Duke of Wellington, one 
of the largest line-of-battle ships of her day. 
Her length was 692 feet and her beam 82:5 feet. 
She was built of iron, and her ingenious con- 
struction was quite successful although nothing 
like her had been attempted before. She was 
double-hulled and had both traverse and longi- 
tudinal bulkheads or partitions. She was fitted 
with both paddle and screw propulsion, and was 
probably unique in having five funnels and six 
masts. The purpose of her great size was to 
enable her to reach Australia without refuelling, 
and her capacity for coal and cargo was 18,000 
tons. The accommodation for passengers was 
also extraordinary— 8oo first class, 2,000 second 
class, and 1,200 third class passengers. Her 
crew numbered 400. The upper deck, a con- 


GREAT EASTERN 
tinuous iron-plated cellular structure, ran flush 
from stem to stern and was 20 feet wide each 
side of the hatchways. 

The launch was fixed for 3 November 1857. 
Such a large vessel (the weight of her iron hull 
was 8,000 tons) had never been launched before, 
and, to make matters more difficult, the ship 
had been built broadside on to the Thames. 
Launching ways, laid with railway lines, were 
built at either end of the ship; but, although 
she started to move, the friction was too great, 
and she stuck. Finally, twenty-one powerful 
hydraulic rams were prepared to push her down 
the ways, and with these she was at last floated 
on 31 January 1858. The cost of these prepara- 
tions, however, ruined the Company, and so the 
Great Eastern was sold and put on the trans- 
atlantic service, for which she was not designed. 
She was slow for this work (her average speed 
was 14 knots), and as her large capacity for both 
cargo and passengers was never made full use 
of, she did not pay her expenses. She was, 
however, most usefully employed in 1865 and 
1866 laying the Atlantic cables (see CABLE 
Sur). She was sold for breaking up in 1888 
after a long period of unemployment when she 
had become a problem to harbour authorities. 

See Sreamsuirs, HISTORY or. 
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GREAT HARRY. National or ro 
often shown itself by the building 
King Henry VIII, not less oste: 
other monarchs of his time, ord 
ship of 1,500 tons to be built at V 
was launched in 1514, and nar 

Grace à Dieu, ‘Henry by the grace 
allusion to the divine right claim 
Such an unhandy name was vario 
shortened, being seldom used in fi 


or ‘Great Harry’ were the most popu! 


On 13 June, after her launch, the 
great ceremony of ‘hallowing’ or 
was a great favourite of the King’ 


was of the best, and he almost reg: 


one of his palaces, entertaining 


bassadors on board, even while tj 
building, The ship had four masts, ^ 
and was fitted with top-gallant sails « 


and mainmasts. She was of car: 


Saruo Sum), with a lofty overha 
Her extraordinary armar 
guns probably included no more t! 
heavy pieces firing through porthole 
waist. Her ship’s company number 
put to sea during the French War : 


castle. 


was laid up at Portsmouth until fitt 


in 1535. After that we hear no more : 


THE 'GREAT EASTERN" 
Lithograph by T. G. Dutton, 1859 
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Contemporary drawing which gives details of the guns, munitions, and men carried 


The building of the ship had probably been 
suggested by the Great Michael, a ‘very monstrous 
great ship’ built in 1506 for King James IV of 
Scotland. The Great Michael is reputed to have 
been 240 feet long; she was apparently built 
with great bulges at the waterline, and was 
thought unsinkable. 

In 1540 a new Great Harry was launched, of 
only 1,000 tons, 151 guns, and 800 men. She 
was in action with the French twice, once when 
Portsmouth was attacked in 1545 and the French 
galleys were routed. She was accidentally burnt 
at Woolwich in 1553. 

See also Vol. X: BATTLESHIPS. 


GREAT NORTH ROAD, see Roaps, MODERN. 


GREEK LANGUAGE. This, one of the most 
important Indo-European languages, has been 
spoken and written for about 3,000 years in 
Greece, the Aegean Islands, Crete, and at times 
in parts of Western Asia, North Africa, South 


Italy, and Sicily. Greek was the official lan- 
guage of the empire of Alexander the Great 
(4th century B.c.) and of the kingdoms which 
succeeded it, and later on of the Eastern Roman 
Empire down to the middle of the 15th century. 
It was the language—and still is one of the 
lan f the ORTHODOX EASTERN CHURCH 
(q.v., Vol. I). It was the language of culture 
in the Roman Empire. About 8 centuries B.C. 
the Homeric poems—the Jliad and Odyssey— 
were written in Greek; and so were, in the 
5th century B.c., most of the gteatest dramas 
that the world knew until Shakespeare. Works 
on medical and physical sciences, mathematics, 
philosophy, and history were written in Greck 
much earlier than in any other European lan- 
guage. Most of the books and letters which 
form the New Testament were first written in 
Greek. Although it has changed in the course 
of this long history in structure and vocabulary, 
the language has remained fundamentally the 
same. 


GREEK 

alpha (a) Aa  kappa(k) Kx sigma (s) Za,s 
ia (0) BB pum (D AA tau (t) Tr 
gamma (g) Ty mu(m) Mp ŭpsilon (áor à) 
delta (d) A8 nu (n) Nv : u 
čpsilon (č) Ee xi (x) Eg phi(ph) e$ 
zéta(z)  Z£ omikron(6) Oo chi (kh) Xx 
čla (ë) Hn pi (p) Nae pst(ps) vy 
thēta (th) ©8 rho (r) Pp omega (6) Qw 
ióla (i) um 


GREEK ALPHABET 


Ancient Greek, as we know it, was spoken and 
written in a great variety of dialects, of which 
the more important seem to have been the Ionic, 
Doric, and Aeolic. Each of these became to a 
certain extent the standard language for some 
kinds of writing: Ionic for epic poetry, Doric for 
the choruses in the tragedies and for some mathe- 
matical and philosophical works, and Aeolic for 
some lyric poetry. A speech very similar to the 
Ionic dialect, Attic, became the standard lan- 
guage for most purposes in the 5th century B.c. 
under the powerful influence of Athenian 
politics and culture. It then developed, with 
a few changes, into the ‘common’ language (the 
koiné) of the people from the 3rd century B.c. 
down to the 15th century A.D. The fall of Con- 
stantinople to the Turks in 1453 and the dis- 
appearance of the Eastern Roman or BvzANTINE 
Empire (q.v. Vol. I) were accompanied by the 
breakdown of the koiné as a living language; it 
remained in use hardly anywhere except in the 
Greek Church. During the following four cen- 
turies the spoken speech and dialects developed 
almost unchallenged, until in the 19th century, 
when Greece was liberated from the Turkish 
domination, the question of a standard language 
for the whole nation had to be solved. A com- 
promise was adopted between the koiné and the 
popular Greek (dzmotikz). The new tongue (‘pure 
Greek"), became the standard official language 
of the schools, politics, newspapers, wireless, and 
some literature. But the popular Greek is now 
gaining more and more ground, not only for 
conversation—where it is dominant—but also in 
literature. 

Greck provided Latin and most European 
languages, especially those derived from Latin, 
as well as Asiatic languages, with a considerable 
number of words—in particular words used in 
the sciences, music, philosophy, and theology. 
The very words ‘mathematics, physics, music, 
philosophy, theology’ are borrowed from Greek, 
Many words which modern scientists and 


technicians have invented to express new ideas 
and discoveries are built, wholly or partly, out 
of Greek words or stems; such as ‘telephone’ 
(tela. ‘far’, phon- ‘sound’); ‘telegraph’ (graphe 
‘writing’); and ‘cinema’ (kinzm 
‘helicopter’ (helix ‘spiral’, pteron ‘ 

Greek has always been writte 
ALPHABET (q.v.) of its own, der partly from 
the Phoenician model. The capitals have re- 
mained almost unaltered in shape for the last 
24 centuries, while the small letters now used in 
print have gradually developed from the 
capitals. 

Ancient Greek had many vowels and diph- 
thongs which gave it a great variety of sounds. 
Only certain groups of consonants were used, 
so as to avoid the clash of unharmonious sounds. | 
All words ended either by a vowel, a diphthong, 
an ‘n’ or an ‘s’—very rarely by ‘k’, ‘Tl, or ‘TP. 7 
Most words had one syllable pronounced with - 
a high pitch, and the others considerably lower, 
giving the speech a sing-song sound. Syllables - 
were clearly distinguished as ‘short’ and "long 
according to the time required to pronounce - 
them, so that it was possible to have a variety - 
of rhythms based on the ‘quantity’ or length of 
syllables—an opportunity which Greek poetry 
exploits to the full (see Voice). Most Greek words 
(nouns, adjectives, and verbs) could be changed | 
in many ways according to their use—at the end, ~ 
at the beginning, sometimes even in the middle 
—while keeping the fundamental meaning and - 
stem. For instance, the Greek verb grapho, 
‘write’, had not less than 260 different forms as 
compared with the seven English forms of ‘write’ 
(‘writest, writes, written’, and so on). The adjec- 
tive corresponding to ‘white’ (leukos) had about ~ 
twenty forms. All these changes were bound by 
strict rules, resulting in a rather complicated 
grammar, Greek poets, especially, invented 
compound words freely, in order to express 
complicated ideas concisely (see LANGUAGE 
STRUCTURE). ] 

Modern standard Greek has changed from - 
ancient Greek in ways such as these. Several 
vowels and diphthongs have changed their 
sounds: in particular the long ‘e’ (7), the diph- 
thong ‘oy’ (ot), and the sounds originally pro- 
nounced like ‘ey’ (e), and the French ‘u’ (v), 
are now all pronounced as a short ‘i’, Some 
consonants have also changed in pronunication: 
‘b’, for instance, is pronounced ‘v’, and ‘d’ as 
‘th’ (as in ‘that’), and ‘e’ as ‘y’ (as in ‘yes’). The 
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PART OF A PAGE FROM HOMER'S *TLIAD’, WRITTEN ON PAPYRUS, IST OR 2ND 


This passage is from Book XIII, 
describes a council of war between 
accents, punctuation, or 
with one another: thi 


were generally made without 
Copies did not always agree 
numbered 316 in modern texts. 


world, the Greek letter ‘s’ was written as above, s 
line to read on this page is the third 


TOIOI MHPIONHC TE KAI IAOMENEYC 
Idomeneus, 


high-pitched syllable in each word, and the 
differences between long and short vowels, 


‘Thus Meriones 


CENTURY A.D. 


"The Battle at the Ships’, lines 302 to 330, and 
two leaders of the Greeks. Ancient writings 


spaces between words. 
this papyrus omits the line 


At some periods, and in some parts of the ancient 


and 


C instead ofthe usual Z. An easy 
down: 


ATOI ANAPON 
leaders of-men' 


GYROSCOPE 
have been lost. Verbs, 
nouns, and adjectives still 
have many more different 
forms than in English, but 
fewer than in the ancicnt 
Greek. Many words have 
changed their meaning, 
and a number of forcign 
words, mainly of Latin 
origin, have been adopted. 
The popular language is 

tically even sim- 
pler, but has changed the 
meaning, sound, and spel- 
ling of many more words, 
and has adopted more 
foreign words, including 
some Turkish. 

Ancient Greck is still 
studied widely in schools 
and universities for its 
literary value, for its im- 
portance in the history 
of civilization, and asa 
model of a highly de- 
veloped language. Modern 
Greek, on the contrary, is 
known to very few people 
outside Greece. 


See also LANGUAGE, History 
or; INpo-EUROPEAN LANGUAGES. 

Sce also Vol I: (GREEK 
CIVILIZATION; GREEKS. 

See also Vol. XII: GREEK 
LITERATURE. 


GRID (Maps), see Mar 
PROJECTIONS. 


GUARD (Raitway), see 
RAILWAYMEN, 


GYRO COMPASS, 
Compass, 


see 


GYROSCOPE, see Vol. VIII: GYROSCOPE 


HACKNEY CARRIAGE 


H 


HACKNEY CARRIAGE, see Taxi. 


HANDWRITING. 1. Most forms of modern 
handwriting developed from Latin writing, 
which was first used for inscriptions in stone or 
other hard material for public monuments, As 
this was meant to last a long time, the letters, 
which were like our modern capital letters, 
were elaborately drawn and carved. These took 
a long time to draw and so were unsuited to 
business documents, literary manuscripts, or 
private letters. For these a new style of writing 
grew up, and was used side by side with that 
still used on monuments. Its difference from 
the monumental style was partly due to the 
different materials, for it was written in ink on 
papyrus, and later on parchment and PAPER 
(q.v.) with a small brush made from a reed, 
later to be replaced by the pen (see WRITING 
InsrRUMENTS). This made the letters bolder and 
more rounded; and the difference was further 
increased by the haste and carelessness of 
scribes, who slurred over the forms of letters or 
ran them together so that it was hard to dis- 
tinguish them. Sometimes part of a letter would 
be left off: ‘H’, for instance, became ‘h’, and 
‘B’ became ‘b’. With other letters a part might 
be lengthened, ‘Q? becoming ‘q’, and ‘D’ be- 
coming ‘d’. Sometimes the scribes used ab- 
breviations. 

"There were two fairly distinct forms of Latin 
handwriting, the carefully written literary or 
book-hand, used by trained scribes for works 
of literature, and the current or running hand 
used.for everyday purposes, such as private 
letters. "The book-hand being the more formal 
of the two, the letters changed more slowly. It 
took several different forms: there were ‘square 
capitals’, very like the writing used on monu- 
ments, only more rounded and less stiff (Fig. 1 a) ; 
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‘rustic capitals’, which were qui ind easier 
to write, being less elaborate and ng slender 
Strokes, and short, sloping, w "ss-strokes 
(Fig. 15); and, lastly, ‘uncials’ hich both 
square capitals and small letter: used, five 
of the letters (a, d, e, h, m) bei: rounded, 
The uncial style was the main und from 
the 4th to the 8th centuries (Fig 

The running hand chang: h more 
rapidly than the book-hand; es were 
slurred, angles were curved, lette re linked 
together, and different individua! «les began 
to develop. Wall-paintings and d tablets 
PUENIVSASCANIOPLACH: IRME 
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a. Square capitals. 4th or 5th century A. 


. of Virgil 
1 


in the Library of St. Gall, Swi: 
MITIS 


J AMMD NADE DN UNIN Ec 


CENTIES AERUNS USAF CONCI! I 


YONI RCM OSSUNIMUINA: | 
FCSIENLCON HSHEBRUAL Q B3 
SUHONIA 


isto natuss 


SNITNIHBERAAEUM 


INICSICUMAL 


b. Rustic capitals. MS. of Virgil, written vably A.D, 
494, now in the Laurenziana Library, rence 
Bits ETRYSaposToissih spi 
| eLeceriSAwaernisossoepm 
CREE. YeAL si ce i 
eterna ASJA€ e1By | d 
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Cx 
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c. Uncial pin Gospel Harmony written probably about 
A.D. 546, now at Fulda, Germany 


RA Phare) PELE 

V rnm. proton D eet 
pee Mgr Ser ONRAN Ur: A 
Piet rdi eid act i 


EE vs ; Li 
Nes J^ u 

T) AE Ae Ber dt oe 
SD pid RPO: z 
d. Cursive script. Papyrus at Berlin containing portions s 
speeches delivered in the Senate. Ascribed to reign 
Claudius, A.D. 41-54. 

FIG. 1, ROMAN SCRIPTS 
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di d at Pompeii in Italy show that as 
ea the Ist century A.D. there were many 
c varieties of this handwriting in Italy. 
I he various cursive scripts of Italy 
i 1 the particular styles of handwriting 
u the different countries of western 
I , the Lombardic style used in Italy 

1), the Carolingian used in France 

, as well as the special handwritings of 
S nd Germany (Fig. 2c). 


development of Latin handwriting in | 


I id was interrupted by the Saxon in- 
and Latin writing was brought to 
I nd for the second time in the 7th century, 
I hristian missionaries from Ireland, where 
\ ig, said to have been taken there by St. 
Po ick in A.D. 450, had been developed by the 
mks to a high degree of beauty and clearness. 
Fr this arose the Anglo-Saxon hand (Fig. 2 d). 
ter the Danish wars the Carolingian style 
o' .riting, which had spread from France to most 
o! ‘he countries of western Europe, was intro- 
d »d into England. The idea of using large 
a | small letters together according to a definite 
po» was partly due to this script. From this 
^ aost graceful style of handwriting developed 
i. Ongland, especially in the 12th century. In 
13th century, however, a new hand began 
develop in north-west Europe, consisting of 
her angular shapes. This was known as the 
thic or ‘black-letter’ style (see CoLour PLATE 
posite p. 48), and was adopted as a model for 
tinting. It was used in England and elsewhere 
stil the r6th century, and until recently in 
;ermany. In the 16th century it was replaced in 
England and most other countries by two neat 
round Italian styles, which originated in Florence 
in the 15th century—italics, and the ‘Roman’ 
style of writing. Both are in general use now 
in printing, and the italic style is mainly used for 
handwriting. (See Booxs, History or.) 

These changes in handwriting corresponded 
with changes in the social background against 
which they took place. At the time when, for 
instance, neither the Saxon nor the Norman 
noblemen could sign their own names, but em- 
ployed the sign of the cross (still in use among 
illiterates) as the pledge of their good faith and 
witness to their consent, writing was a pro- 
fession, and a very respected one. Handwriting 
at this time was regular and carefully formed. 

As late as the 16th century, when it was 
necessary to communicate with persons at a 
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b. Carolingian script. Life of St. Martin written at Tours 
about a.D, 800, now at Quedlinburg, Germany 
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A voirie " fes COE eas We 
c. Spanishscript. Written A.D. 945, probably in the diocese 
of Burgos, now in John Rylands Library, Manchester 


owe 


MG 


une 


H A lo-Saxon script. Lindisfarne Gospels, written in 
Norbumbrià towards the end ofthe 7th century, now in the 
British Museum 


FIG. 2. EARLY MEDIEVAL SCRIPTS 


HANDWRITING 
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Rory prine onde good pines: or her 
H ihar mti wid ae ery & 
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d 
Bodleian Library 
FIG. 3. PAGE FROM JOHN SEDDON’S ‘THE PENMAN’S PARADISE’ 


Writing book for the instruction of secretaries and clerks 
(1695). Such books engraved on copper gave the name 
‘copper-plate’ to clerical script 


distance, a professional scribe was employed. 
Letter-writing did not become general till after 
the 16th century—even then it was restricted 
to the upper classes of society. In the 17th 
century men were the chief correspondents. 
One of the reasons for the scarcity of old letters 
is the fact that posts and messengers were not 
safe from inspection, and spies were freely em- 
ployed. Men hesitated to set their thoughts 
down upon paper, and when letters were 
written, they were destroyed as soon as they 
had been read. Sometimes carelessness about 
letters would result in lifelong imprisonment. 

However, the spread of literacy and education 
in the late 17th century among the leisured 
classes in England, and particularly among the 
women of the aristocracy, led to the writing of 
long diaries, private letters, and many everyday 
documents in a beautifully formed handwriting 
(Fig. 3). It was only in the 18th century that the 
art of writing became general; study grew 
among all classes, and the introduction of cheap 
postage caused an immense increase in corre- 
spondence. At this time handwriting gradually 
became informal, degenerating from its earlier 
clear, regular lettering into penmanship of every 
kind: each person wrote as he found it easiest. 
This degeneration was speeded by the intro- 
duction at the end of the rgth century of the 
typewriter, which quickly came into very wide 
use. To-day a great many well-educated people 
cannot write a legible handwriting. 

2. Grapuotocy. This is a branch of science 
which attempts, by careful analysis of hand- 
writing, to indjcate the personality of the writer. 
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In a general way handwriting can offer a record 
of a person’s abilities, problen id charac- 
teristics. 

A specimen of handwriting i: wn to the 
graphologist, who must know th `, age, and 
sex of the writer. The writing i n minutely 
analysed under numerous head of which 
only the most outstanding can h- listed here, 
Each trait of the writing has its esponding 
personality trait. 

(a) The Zones. Writing is divi nto three 
zones, upper, middle, and lower | 4). The 
upper zone consists of the upper lengths of 
the letters; the middle zone of everything on the 
writing line; the lower zone consists of the lower 
lengths. The upper zone corresponds to the 
intellect, the middle zone to the everyday be- 
haviour; the lower zone to the subconscious. 

TOPPER ZONE | 1 
MIDDLE TU WRITING 
ZONE : LINE 

SECON ER ZONE SI Laas 

FIG. 4. THE ZONES OF WRITI^« 

The proportion of the zones is imp ‘ant. The 
size of the writing is estimated by :3c middle 
zone of the letters, and shows i writer's 
opinion of himself. 
27 Oy eA e RE AN "mA 


e» c Yo e a ARE Ca^! Cra ol 
Small size, well-proportioned zones, light pressure, angle 


rightward, quick. Unassuming, well balanced, good mixer, 
energetic 


hea row you € 
and to Ar evo uc 
getfimy ow so wi 


x A es 

Large size out of proportion to upper and lower eye 

heavy pressure, slow. Self-centred, obstinate, 
reactions 


FIG. 5. THE CHARACTER OF HANDWRITING 
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Movement. "This is the way the writing runs 
the left margin to the right. Here the 
is analysed—the way the letters arc joined, 
le of the writing, the slope of the lines. 
signs give clues to the writer’s manners, 
r, sociability, and speed of reaction. 
Spacing. The general layout of the writing 
» page is studied; the width of the margins; 
ther the words and lines are crowded or wide 
. This relates to the writer's organization 
s thoughts and emotions. 
Formation of Letters. Letters may be con- 
tionally made, original, or artificial, written 
h strong pressure or lightly. The writer's 
inality, sincerity, and force of character are 
iuced from them. 
Graphology can sometimes be of use in the 
ction of employees, in advising on careers, 
nd in child-guidance clinics. Research is in 
ress to see whether physical and mental 
eases can be detected in their early stages in 
ndwriting. Study has been made in the 
ited States of the writing of people suffering 
m rheumatoid arthritis, tuberculosis, and 


hizophrenia. 
See also WRITING; ALPHABET. 


{ARBOUR, see PORTS AND HARBOURS. 


IEBREW LANGUAGE. Hebrew is one of 
»e group of languages known as the SEMITIC 
LANGUAGES (q.v.), descended from an original 
language spoken by the Semrres (q.v. Vol. I) 
before they wandered from the direction of 


Arabia and spread out over much of the Near 


East. The Hebrews invaded Canaan in the 15th 
century B.C. or later, and their language mixed 
with that of the Canaanites to form the language 
known as Hebrew. This was also greatly in- 
fluenced by Babylonian, which had Leen for a 
long time the international language of the 
Near East. 

Compared with Latin an 
lary of ancient Hebrew 
grammar and sentence construction were fairly 
simple. The alphabet consisted of twenty-two 
letters, all consonants. Not until the 6th century 
A.D. were vowel signs added to the Hebrew text 
of the Old Testament, so that it could more 
easily be read in synagogues and schools. The 
Old Testament and a small number of inscrip- 
tions are the only surviving written documents 


in ancient Hebrew. 


d Greek, the vocabu- 
was small and its 
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ANCIENT HEBREW SCRIPT OF THE TIME OF JEREMIAH, 
597-583 B-C. 


er to his commander at Lachish, 


Wellcome 


Hebrew was spoken and written in Palestine 
for more than a thousand years. By about 
500 B.c. it had come greatly under the influence 
of Aramaic, a Semitic language closely related 
to Hebrew, which was widespread in the Near 
East at an early date. Some of the late parts of 
the Old Testament, such as Esther, Ecclesiastes, 
and some of the Psalms, show Aramaic influence, 
and parts of the Books of Ezra and Daniel are 
written in Aramaic. By about 150 B.C. Aramaic 
had almost entirely replaced Hebrew as the 
spoken language of Palestine. When Hebrew 
was no longer understood by the general public 
of Palestine, the reading of the Hebrew text of 
the Old Testamentin the synagogues was accom- 
panied by the reading of an Aramaic paraphrase 
of the same section. Aramaic was spoken in 

Palestine during Christ’s lifetime, and the New 
Testament, although written in Greek, preserves 
some Aramaic words. It was less straightforward 


than Hebrew and not so flexible as ARABIC (q.v-)- 
Dialects of Aramaic are still spoken in some 
villages near Damascus, and elsewhere. 


HEBREW LANGUAGE 


Hebrew lived on in Palestine as the language 
of religion and learning, and has, in fact, never 
ceased to be current among Jews. The vocabu- 
lary of the language has been added to through- 
out the centuries to meet new needs, and new 
types of script have been evolved. Hebrew is 
now re-established in Palestine as a spoken lan- 


aleph C) X feth (t) v fe(p bm 
beh (b) — 3 yod (y) >` sade(s)  X,y* 
gimel (g) 1 kaph (k) 57* ef(d P 

daleth.(d) 7 lamed (1) % — mesh (r) 9 

he (h) n mem (m) %,0* sin (s) v 

waw (w) 9 nun (n) — X]1* shin (sh) Ü 

zayn(z) 1 samekh (s) © taw (t) n 

heh (h) n  'm() s 


* This form used when the letter ends a word. 
HEBREW ALPHABET 


guage. This modern form of Hebrew has its 
roots in the ancient language, but it tends to 
draw more and more upon the vocabularies of 
European languages. 


See also Semrric LANGUAGES; LANGUAGE STRUCTURE. 
See also Vol. I: Hesrew CIVILIZATION. 


HELICOPTER, sce Roroncnarr. 
HELIOGRAPH, see LIGHT SIGNALLING. 


HERALDRY. Heraldry is better understood 
if it is given its medieval name, ‘armory’, mean- 
ing that it is part of the arms and armour of the 
knight. If we picture this knight of the 12th or 
13th century armed for battle or the Tourna- 
MENT (q.v. Vol. IX), his head completely covered 
by his great helm (a larger and heavier type of 
helmet), we shall see how heraldry, or armory, 
came into being. Here was a man going into 
battle, his features hidden, who had to be easily 
recognized by his followers so that they could 
rally about him, and by his enemies so that, it 
was hoped, they might be intimidated by his 
known powers and ferocity. 

Part of the knight's armour was a shield. It 
had been customary in many ages for fighting- 
men to show on their shields some device or 
badge either to indicate some personal quality 
(such as a lion for courage or a serpent for guile), 
or to show that they belonged to some allegiance, 
such as the sprig of broom (planta genesta) worn 
by the Plantagenet kings. It was on the shield 
that the knight first depicted some distinguishing 
pattern—and the fact that it was a pattern, 
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rather than a symbolic emblem, mark differ- 
ence between the early development ‘raldry 
and other systems of identification ike the 
devices shown on Greek shields, : attern 
always remained the same, and was t ‘sonal 
property of its owner, passed on t escen- 
dants; a Greek hero, as far as is kn might 
change his shield for one with a difi t object 
or animal on it—rather as if the a: l acted 
as a charm that would help him in th ttle. 
English heraldry has a special guage, 
originally based on French words, to «escribe 
(or to ‘blazon’) a heraldic design. J) aldry, 
the colour red is called ‘gules’, bluc ‘azure’, 
green ‘vert’, purple ‘purpure’, black ‘sabie’, and 
the metal silver ‘argent’, and gold * The 
surface of the shield is called the ‘field’, and any- 


thing placed on the field is called a ‘charge’. A 


very important rule in heraldry, desig: so that 
the charges on a shield can easily be deciphered, 
is that colour is never placed on : r, nor 
metal on metal. Thus, if the field :: argent 
(silver), the charges on it must be c^ colour, 


for instance, vert (green) or azure (Liuc). In 
describing an heraldic pattern the {iv' must 
always come first: thus a very simple »* ‘tern of 
a blue field charged with a silver bar -ross it, 
would be described as ‘Azure, a bar sii cr. 
The early choice of a charge was for +. simple 
pattern by which different knights coul« bs easily 
recognized—like the trade-marks by wl «^i some 
goods are known to-day. These simple charges, 
such as ‘chief’, ‘pale’, ‘fesse’, ‘saltire’, were called 
the ‘honourable ordinaries’. The ficid itself 


could be subdivided—sometimes into two equal 
parts by a vertical line (‘party’), or by a 
horizontal line (‘party fessewise’), or into four 
parts by a combination of both (‘quarterly’), or 
by a variety of slanting lines. The lines of these 
ordinaries and lines of partition could have a 
variety of ornamental edges (such as ‘wavy’, 
‘indented’, ‘engrailed’, and these allowed further 
variety of pattern (see diagram). 

Like good modern advertising posters, all 
charges on a shield were simple, easily under- 
stood, and filled the shape well—in other words, 
they made a good design, whether they were 
ordinaries, partitions of the shield, or animals, 
birds, or common objects chosen either to 
symbolize some personal quality that their 
owner hoped he possessed, or as a pun upon his 
name. This latter was a very usual reason for 
the choice of some object used as a charge, like 
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tu ar that appears on Shakespeare's shield. 
S mes the pun is not immediately obvious; 
foi nce, the Arundel shield was ‘silver six 
` explained if we remember that the 

for swallow is Airondelle. 
s shows that heraldry had a very prac- 
t irpose, which is even further emphasized 
he knight, in order to make himself still 
casily distinguished, fixed on his helm a 
This carried either the same charge (or 
F the charges) as on his shield (if one of the 
ies, it would be displayed on a fan of 
hment). If the charge was some suitable 
ct, such as an animal or bird, it would be 
: out of light wood, covered with tooled 
er or plaster, and brightly painted. Where 
crest fastened to the helm, the join was 
len by a twist of fabric, often of the chief 
al and colour of the shield, called the wreath 

‘torse’. A crown (not indicating any con- 

on with royal blood) was sometimes used 
cad of the torse (see Colour PLATE opposite 

08). 

When the knights were fighting in hot coun- 

s, especially on Crusades, they needed some- 

ng to stop the sun’s rays from beating directly 

ı the metal of the armour, and so they wore 
surcoat over it. As this, too, displayed the 
arge on the shield, the knight did actually 
rry his armory on his coat—and so came the 
pression a ‘coat of arms’. For the same reason, 
here was worn a kind of curtain at the back 
f the helm. This, at first, was a simple piece 
of fabric with edges cut into scollops (a form of 
decoration used for the edges of most garments 
at this period). Later, these edges became far 
more deeply cut, until the curtain, called the 
‘mantling’, had a very ragged and slashed ap- 
pearance. This, it is said, represented sword 
cuts; but as likely as not it was done for its 
decorative effect, since, as the knight galloped, 
it would writhe and twist behind him, giving 
that glitter of metal and bright colour so beloved 
by all people of the Middle Ages. 

Now we have the knight easily recognized by 
the charges on his shield held on his shoulder, 
with the helm above carrying his crest, torse, 
and mantling. It was an easy and more or less 
inevitable step for the knight to show a repre- 
sentation of his shield (and, later, of his shield 
with helm, crest, and so on above it) on his 
possessions as a mark of his ownership. This 
combination is called an ‘heraldic achievement’. 


HERALDRY 
PALE — BARIFESSE) BEND CROSS — SALTIRE 
CHEVRON — PLE CHIEF QUARTER BORDER 


VOU 


PARTY PARTY.FESSEWISE QUARTERLY PARTY- PARTY 
BENOWISE SALTIRE-WISE 


VESEY 


BARRY 


PALY BENDY CHECKY  LOZENGY 
WAAAY 
yA eun DA pags AEL gg f pa 

WAVY ENGRAILED INDENTED EMBATTLED, NEBULY, 


THE HONOURABLE ORDINARIES (TOP 2 ROWS), PARTITIONS 
OF THE FIELD (3RD AND 4TH ROWS), AND ORNAMENTAL EDGES 


In the early days of heraldry only one other 
thing was added to it—his war cry or the saying 
by which he might also be known, which is 
called the ‘motto’, and is shown written on a 
scroll below the shield. Thus heraldry, which 
began by showing who a knight was, grew to 
signify what was his; and his heraldic achieve- 
ment (a coat of arms) was displayed over his 
castle gate, on many of his possessions, and, 
most important, on his SEAL (q.v.). 

Early in the 15th century two charges (often 
animals or birds) appeared on either side of the 
heraldic achievement, as if holding it up. These 
are called supporters'—the lion and the unicorn 
of the Royal Arms being a very well-known 
example. There is some uncertainty as to the 
reason for the appearance of supporters. It has 
been suggested that it was the seal-engravers 
who, finding they had spaces unfilled on either 
side of the coat of arms when they placed it in 
a circle (the usual shape of a seal), filled these 
spaces with the beast shown on the crest. This 
may well be one of the reasons—for such sup- 
porters for shields were actually to be seen at 


HERALDRY 


jousts, where it was the custom for men, often 
grotesquely dressed even as fabulous monsters, 
to hold up large shields showing the arms of 
the combatants—rather as the referee now pro- 
claims the names of the boxers before a bout. 

So long as the shield was used in fighting, and 
the crest was worn upon the helm, the pictorial 
representations of them remained practical. 
But when the shield went out of use, from the 
16th century onwards, the types drawn became 
more and more fantastic in shape, the edges 
being shown as curling about in a way that 
would have been quite impractical on a real 
shield. The drawing of mantling also shows that 
its true nature had become forgotten—indeed, 
in the 17th and 18th centuries it took the form 
of leaves and, finally, of seaweed. Crests, when 
once they had merely to be drawn, and not 
made and worn upon the helm, also became 
unrealistic—until we find such strange things as 
landscapes with distant views, and even sunsets, 
drawn above the helm. 

In the 18th century, when it had been for- 
gotten that heraldry was once a practical part 
of the arms and armour of the fighting man, 
romance crept in—and writers gave to all the 
simple charges, such as the ordinaries, many 
ingenious meanings quite unknown to the 
medieval heralds. A charge was sometimes 
declared to have been granted to a man because 
he had some particular virtue—when he had 
probably chosen the charge himself because it 
was not carried by anyone else, or in some cases 
because it was a pun upon his name. In the 
early days of heraldry, if the same charge was 
chosen by different men, the matter had to be 
settled either by arbitration or by a joust, the 
loser having to make a fresh choice. 

In the reign of Richard III the College of 
Arms was founded to put the whole business of 
heraldry on an organized basis; and from then 
onwards the granting of arms was in the hands 
of the Heralds of the College, or of the King. 
To-day the College of Arms grants all coats of 
arms in England; and though shields are no 
longer carried, nor crests worn upon helms, the 
arms that are designed have again much of 
the outlook of the medieval herald. 

See also Vol. X: Armour. 


HIEROGLYPHICS. The word means ‘sacred 
carving’—the name given by the Greeks to the 
ancient Egyptians’ pictorial symbols, carved or 


186 


painted on their public stone monuments, tombs, 
and temples. The word is now als: ! of other 
pictorial writings, such as those of ihe ancient 
Hirrires, Mayas, and Aztecs (q Vol. I). 

Egyptian hieroglyphics began \ rude pic- 
tures of natural things, such as the sun, moon, 
plants, parts of the human body, animals, 
Later the same kind of symbols came to 
express more complicated ideas mbol of 
a limb or organ of the body might esent not 
only the limb or organ but also i tivity; a 
symbol of the legs would not only in ‘legs’ 
but it would also mean ‘walking’ ; : symbol 
of the eye would mean ‘seeing’. A ict ideas 
could also be expressed—the eye with tear- 
drops, for instance, indicated ‘cryi or ‘sad- 
ness’. As time went on the symbols became 
more ingenious—the arm represented ‘strength’, 
the eye ‘judgement’, and the hand ‘authority’. 
All such pictorial symbols are known as ‘ideo- 
graphs’. 

This way of writing could not express certain 
parts of a language, such as the words ‘he’, ‘she’, 
or ‘it’, or personal names, or the diff cnt gram- 
matical endings of words such 'danc-er, 
danc-ed, danc-ing’. So some syi ols were 
chosen to represent sounds. They were still 
pictorial; for instance, the picture a house 
would indicate the sounds ‘p-r’ in soy word, 
because the Egyptian word for a hous. was ‘pr’ 
(its exact pronunciation is uncertain). Symbols 
of this kind, since they were given a special 
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[r^ 


angle 


n 


Upper Egypt 


h = 1 o 


eye giraffe dove flower bread 
SYMBOLS REPRESENTING THINGS SHOWN 


Goce By 


to dominate to find old age 


SYMBOLS REPRESENTING ABSTRACT IDEAS 


leges.) 


m-s sh-w n-w h-n t-y 


SIGNS REPRESENTING TWO-CONSONANT SOUNDS 


Go" Aggie d 3 
1 2 3 4 5 6 
I. Heaven, sky, what is above. 2. Night sky with star, 


darkness, night. 3. Sun, sun god Ra, day, time, 4. Moon, 
month. 5. God or divine person. 6. Pray, worship, praise. 


DETERMINATIVES 


jesus 
m-n 


^m 


EXAMPLES OF HIEROGLYPHICS 


lue as sounds, or phonetic 


>, are called *phonograms', 
represented only conso- 
a phonogram could con- 
of three, two, or even one 
sonant. Those which were 
ures of a word of one con- 
ant came in time, of course, 
je used like the single letters 
our alphabet; but they were 
ly used independently of 
c other symbols. Indeed, the 
cographic and phonetic sym- 
ols were used together by the 
ryptians from a very early 
ne. As early as 3000 B.C. the 
ieroglyphic writing contained 
out twenty-four signs indica- 
ng the sound of a consonant. 
lhe script was, however, much 
iore complicated, because, to 
nake the meanings clearer (to 
idicate, for instance, whether 
: picture is to be read idco- 
zraphically or phonetically), 
signs called ‘determinatives’ 
vere used. These were pic- 
ures drawn after the word to 
be explained (or *determined"), 
but they were not ‘spelled’. For 
instance, a picture representing 
a man with raised hands, was 
the determinative of adoration, 
invocation, and prayer, and it 
was drawn after the words hav- 
ing the meaning of ‘adoration’, 
‘invocation’, or ‘prayer’. A picture representing 
a man with a long beard was the determinative 
for ‘gods’, ‘kings’, or ‘august persons’. 
Hieroglyphics were carved on monuments, 
but were too difficult to use as handwriting. 
Therefore a simple form was devised, known as 
‘hieratic’ or ‘priests’? writing. This included, 
like the hieroglyphic writing, signs representing 
whole words, signs for two consonants, signs for 
single consonants, and also determinative sym- 
bols. Hieratic writing continued to grow simpler, 
until by the 7th century s.c. a.style called 
‘demotic’ or ‘people’s’ writing was in common 
use. All resemblance to the old hieroglyphics 
had gone, and a whole group of hieratic signs 
would be joined together in a demotic sign. 
Lines of the early hieroglyphic script could 
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British Musrum 


THE ROSETTA STONE WITH HIEROGLYPHIC, DEMOTIC, AND GREEK INSCRIPTIONS 
It records a decree to commemorate the coronation of Ptolemy V in 196 B.C. 


be written in any direction—even vertically— 
though normally they were written from right 
to left; nevertheless we always write it from left 
to right. The ‘priests’ script was first written 
vertically but later was written from right to 
left. The'people's' script was written from right 
to left. 

In recent times men have tried to decipher 
the ancient scripts. At first they failed; the 
writing was thought to be simpler than it really 
is: the pictures were taken as drawings of real 
things rather than symbols. Early in the 19th 
century scholars began to guess that some of the 
signs must represent sounds, and after various 
scholars had studied the problem, the writing 
was finally deciphered by the French scholar, 
Champollion. He examined a broken piece of 
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Mach sone which had been bund in Egypt, and there are far fewer particles of : +, and 
ee sis dut arhe lh E opin he $ «din 
dee kiadi of writing. upper part wa: and the top and bottom srt -ap 
eiia p rra Speeds are ixcremed withow < am 
c , and bomi is Greek, need to increase the size of ort 
the of the Greek text he interpreted increase the amount of foe! w» 
the rest, though obviously he abo made we of.— Although sped is the chief si í bigi 
the previom achievements of other scholars, such altitude flight, there are other . À 
at Dr. Thomas Young of Cambridge. The black heights greater than 20,00 í T" 
sose, which is of basalt, is one of the treasures of fog, storms, and other bad wra bower 
the British Museum; it is known as the Rosetta are left behind. ^ © fett, 
sone from the place at which it was found. By which is the region of the earth ayer ef 
im aid, the language and scripts of ancient air known as the stratosphere, i! ange 
have been made clear to the world, and in temperature for a considers! c. AB 
light thrown on history. the way up from ground-level t n 
See abe Warma. the temperature falls rapidly; a ct thee 
See abo Vol. V: Eovrrtam Cru uta rion. permanent temperature is about -rees ed 
frost, At such great heights the ^ and 
HIGH-ALTITUDE FLIGHT enables aircraft speed of the winds are steady a + fone 
to move at high speeds for long distances with told. Like the ca of sailing- could 
efficiency and economy. For that reason modern rely on the Trade Winds to blow hips ln 
airliners in peace and bombers in war are directions which never varied, so is cam 
designed to fly high. Indeed, the whole history make use of regular winds when in the 
of aviation has shown a striving for height, even stratosphere on certain routes. | songh 
before men knew its usefulness. at one time that no violent distu of the 
Ire ae aso, sacas radi air took place at all at great heis matter 
height of several miles the air thin, and — of great importance to aircraft, sfera 
offers less resistance to an aircraft. If you take great increase in the stresses and « posed 
a small flag on the end of a stick and whirl it on their structure when they fy ^ gusta. 
round your head a few times, you will find that It is known now, however, that » wits do 
the quicker you whirl it the greater the resistance sometimes occur even at high al 
duree Les irr , something Far more interest has been nl is high 
seems to at to prevent you flying since ‘ jet gas-turbir come 
whirling it faster, This is the friction of the air, into use. B UMP or aineen c older 
or ‘drag’. Every aircraft in the sky has to face means of propelling an aeroplane, newhat 
this drag all the time, and much of its engine at a loss at high altitudes because (7 pinning 
power is used up in overcoming it. Motor-cars, cannot grip the thin air so «cll. Be 
trains, and aeroplanes are all affected by sides, a piston engine driving an air. cw may 
it, but as an acroplane moves faster than other weigh six times heavier than a ‘pure jet engine 
kinds of transport, it feels the drag most. At carrying out the same task. When tiin 
ground-level the drag is greatest, whatever the the ground, particularly on rather slow jo à 
speed of travel, because at ground-level the air and over short distances, the airscrew engine it 
is thickest, or most dense. Air, like everything much more economical. At high altitudes, for 
else, has wei At ground-level a cubic foot flying fast and far, the ‘pure jet’ is most successful 


of air is heavier than a cubic foot of air 10 miles 
up in the sky; the reason is that at ground-level 
each cubic foot of space is more thickly crammed 
with particles of air. At a height of 7 miles above 
the earth, air is less than one-third as dense as 
at the ordinary ground-level; at a height of 10 
miles, the density is only a little more than one- 
seventh of what it is on the ground. D 
if an aircraft flies at a height of several miles, 


photogra : 
Vol VIII). The height also gives 
them plenty of room for diving, by which they 
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HIGH-ALTITUDE FLIGHT 

if necessary. Essential parts are duplicated in 
case of mechanical failure. The used air is 
gradually allowed to escape from the cabins 
while new air is taken in. 

Since the lives of the passengers and crew may 
depend on the right pressure of air being main- 
tained in the cabins, it is important that no air 
can leak out of them. All windows and doors 
are designed with care so that they are absolutely 
air-tight when closed. Even rivet holes must be 
sealed up. The fuselage itself is specially built 
to withstand the internal pressure against the 
walls of the aircraft. 

Although the air-pumps can create an arti- 
ficial pressure of air in the cabins equivalent 
to an altitude of 8,000 feet, no matter what the 
real height of the aircraft is, this pressure must 
be reached by slow degrees, or the passengers 
will feel discomfort. The human body can stand 
without inconvenience changes in pressure equal 
to a rise or fall of 300 feet a minute, and the 
pumps must adjust pressures accordingly, even 
though the aircraft may be climbing or falling 
five times as fast. (A quicker rate of change is 
not dangerous to a healthy person; a normal 
rate of fall with a parachute is 1,200 feet a 
minute.) 

Flights at medium altitudes can be made 
without a pressurized cabin. At about 10,000 
feet a passenger may inhale an occasional whiff 
of oxygen from a small tube held in the hand 
and connected to an oxygen container. Air- 
liners on short European journeys carry oxygen 
for use in this way, in case they are forced up 
to a medium altitude to avoid storms or moun- 
tains. At greater heights a face-mask which 
holds a pipe of oxygen to the nose and mouth 
can be worn in an aircraft without cabin- 
pressuring plant. Above 20,000 feet the absence 
of normal air-pressure would cause strain to 
various parts of the body, and it is necessary 
to have a pressurized cabin or to wear a pres- 
surized suit. 

A pressurized suit is an air-tight, flexible suit, 
with a helmet for the head and a glass window 
for the eyes; it looks a little like the suit worn 
by Drvers (q.v.), but is much lighter. A pressure 
pump forces air into the suit at the right pres- 
sure for breathing, the air being kept as warm 
and moist as it would be at ground-level. 
Pressure suits were used earlier than pressure 
cabins, as they are easier to make. The suits 
still have certain advantages in war-time, when 
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there is a risk of pressure cabins bci; punctured 
by enemy gun-fire. A man in a ssure suit 
makes a smaller target, and is | ly to be 
hit; if there are two airmen in ire suits 
in an aeroplane, one man n ome a 
casualty from gunfire, but the oth survive, 
See also Surgrsoxic Fucur; Speen. 
See also Vol. TII: ATMOSPHERE. 

HIGHWAY CODE, see Roan > Cox- 
TROL. 

HIGHWAYMEN. Throughout ti turies of 
slow travel, when roads were bad ravellers 
were in constant danger of losing th iy, or of 
failing to reach their destination be! ightfall, 
highway robbery was a common a: rofitable 
crime. People rarely travelled |: listances 
unless they were on urgent bu , which 
meant that they were worth rob as they 
were probably carrying money or . In the 
Middle Ages attacks by robbers we: common 
that it was almost out of the ques: o travel 
far alone. Merchants and pilgriw:. went in 
bands, armed with swords or cud In 1285 
laws were passed to prevent robber ı lurking 
in ambush at the roadside, ready eat and 
rob the passers-by. By a statute of Ecard I all 
hedges and thickets bordering the ro«is had to 
be cleared back for a distance of 200 |: «t. Land- 
owners who neglected this law were liable to 
a fine, and were held responsible for any crimes 
committed on their land. The danger points 
were roads which joined two marke! towns, or 
which crossed parks: these last had to be cleared 


or enclosed by hedges, walls, or ditches. 

The criminals were of many different kinds: 
there were labourers who had deserted the 
farms; outlaws liable for the death penalty per- 
haps for some small offence; and disbanded 
soldiers who could not find work. Often these 
took to the woods and made a living by robbing 
wayfarers, Robin Hood and his men, outlaws 
who lived in Sherwood Forest in Nottingham- 
shire in the 13th or 14th century, were probably 
highway robbers of thiskind. The chief criminals 
were often, however, the barons, who used to 
send out bands of knights from their castles to 
waylay rich travellers, whom they robbed or 
held to ransom. These bands were often joined 
by stray vagabonds, who found it easier to work 
under a leader. : 

One notorious medieval robber was Sir 
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Woodcut from a series illustrating Turpin's supposed ride to York 


;osseline Denville of Northallerton, in the reign 

f Edward III. He led a band which plundered 
houses as well as robbing on the highway. He 
is said to have attacked the King himself. Sir 
Gosseline was outlawed, and was finally cap- 
tured and hanged at York without a trial. 

Throughout the 14th, 15th, and 16th cen- 
turies robbery and murder were common on 
the roads, especially after wars abroad, for many 
of the robbers were returned soldiers who were 
used to a life of pillaging, and disliked regular 
work even if they could find it. Chaucer, the 
r4th-century poet, is said to have been twice 
robbed in one day, while travelling between 
London and Eltham Palace. The robbers would 
frequent lonely exposed places, such as heaths 
and commons, and would often compel the 
traveller to cut across a common by blocking the 
roads with a fallen tree or some other obstacle. 
Favourite haunts in the 16th century were Salis- 
bury Plain, Shooter's Hill at Blackheath near 
London, Newmarket Heath, and Gadshill near 
Rochester. This last was the scene of the high- 


way robbery by Falstaff and his friends in 
Shakespeare's. Henry IV, Part One. This, in 
which the gang set upon the travellers and stole 
their horses, was probably a faithful picture of the 
happenings of that time. Even inns were unsafe, 
for many highwaymen used them as their head- 
quarters, and the inn servants who were often 
in league with them would pass on information 
about the guests The highwaymen would 
entertain lavishly to ingratiate themselves with 
the travellers, even offering to act as guides. 

In the 17th century travel became much more 
gencral, and private coaches and stage wagons 
began to be used. To this period and to the 18th 
century belong the famous highwaymen, many 
of whom worked alone and who were somewhat 
different in character from the footpads and 
vagabonds of previous ages. One man could 
hold up a coach, whereas it had needed a band 
to deal with a straggling train of travellers and 
pack-horses. Many of the highwaymen became 
the subject of ballads, broadsides, and chap- 
books (little books of tales sold in the street), 
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which, of course, exaggerated and romanticized 
their exploits, turning them into popular heroes. 
Their attacks upon the rich caused them to be 
presented as the champions of the poor. In 
actual fact the highwaymen were hardly gallant, 
although it is probably true that they left the 
very poor alone, finding them hardly worth 
robbing. It is also true that they rarely went 
as far as committing murder. Many of them 
tried to live up to their popular reputation by 
adopting eccentric tricks or clothes. Their trials 
and executions were often in the nature of public 
performances, in which the highwaymen would 
give a display of bravado. Many of them made 
speeches before they were hanged. 

One of the earliest of the famous highwaymen, 
Gamaliel Ratsey, took to highway robbery after 
his return from the Irish wars in 1603. He was 
the hero of several ballads, which told the story 
of the jokes he is supposed to have played on his 
victims. Once, for instance, he made a Cam- 
bridge scholar deliver a learned oration before 
he robbed him. Ratsey was masked and appar- 
ently presented a fearsome appearance. He is 
mentioned by Ben Jonson in his play, The 
Alchemist. He was captured and hanged at Bed- 
ford in 1605. 

The Civil War period and the years immedi- 
ately following the Restoration of the Monarchy 
in 1660 produced many notorious highwaymen. 
The tradition, found in much romantic litera- 
ture, that the highwayman was often a gentle- 
man by birth, began at this time, probably 
because in certain cases dispossessed cavaliers 
took to the road in an attempt to revenge them- 
selves on the Parliamentarians. The most famous 
of the Royalist highwaymen was Captain James 
Hind, who frequented the roads near London 
with a band of followers. He is said once to 
have attacked Cromwell. Another famous high- 
wayman of the period, who came to England 
after the Restoration from fighting abroad, was 
John Nevison (sometimes called William and 
nicknamed ‘Nick’) who frequented the roads of 
York, Lincoln, Durham, and Nottingham. He 
was finally captured at an inn near Wakefield, 
and was hanged at York in 1685. It is he who 
is believed to have actually made the famous 
ride to York on a black mare, popularly attri- 
buted to the later highwayman, Dick Turpin. 
The story is that Nevison, wishing to prove an 
alibi for a robbery at Gadshill, rode to Graves- 
end, which he reached at 4 a.m., crossed by boat 
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to Essex, then rode to Cambridge and Hunting- 
don, and arrived at York, where he appeared 
at the bowling green, at 7.4 m., having 
travelled 190 miles in 15 hour; For this he 
became known as ‘Swift Nick Nevison’, The 
story of a ride along the Great th Road at 
the end of which the horse dro: sed dead is, 
however, a local legend which 5s probably 
been attached to several diffi characters 
besides Nevison and Turpin. 

Another highwayman who « o England 
after the Restoration, and abo: hom there 
grew up many legends, was a Frenchman named 
Claude Duval. He had a great utation for 
gallantry to women, and is said «ce to have 
danced a coranto on the heath with a lady 
whose coach he had stopped, faally robbing 
her and her husband of only £100 of the £400 
which they carried. Duval, when still in his 
twenties, was captured at an inn c: ied the Hole- 
in-the-Wall in Chandos Street, Lon ion, and was 
condemned to death and hanged i 1669, He 
was buried behind Covent Garde: «ivurchyard, 
and his epitaph runs: 

Here lies Du Vall; reader if mals ‘hou art 
Look to thy purse, if female, to i'v heart. 

A 17th-century pamphlet, said to be a recan- 
tation of his evil life by a highw:;:;an named 
John Clavel, describes some of ti» conditions 
under which the highwaymen wocied. Clavel 
advises travellers not to go out on “unday, as 


highwaymen preferred to work then, knowing 
that the law as it then stood woul:! allow no 
redress to travellers for an assault committed on 
that day. For crimes committed ov weekdays 
the traveller could claim against the town where 
the crime took place, if the criminal was not 
caught, and therefore he had no difficulty in 
raising a hue and cry. Clavel also advises night 
travel, for the highwaymen preferred to work 
during the day, for to be away from their lodg- 
ings all night might easily arouse suspicion. 
Travellers on horseback, he writes, should go in 
single file at intervals of 100 yards when they 
would be less easy to surround. 

The danger of highway robbery became so 
serious in the 17th century that in 1642, in order 
to encourage the public to help in the capture 
of robbers, an act was passed offering rewards 
which included the property of the highwayman. 
In the early 18th century, however, highway 
robbery was still as serious a menace, especially 
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d veriods of general poverty and unem- 
p t. Not only travellers but also toll-gate 
ke and postmen were attacked. Highway- 


m ularly frequented the heaths and com- 
n thin reach of the London slums, espe- 
c he Clare Market area, now replaced by 
K ay, where they used to go to dispose of 
tl tolen goods. Many of them had head- 
q s in the taverns, The Beggars Opera, 
w ; in 1728, which burlesques the idea of the 
rt tic highwayman, shows a band of robbers 
w! neet in a London tavern and speak in the 
| slang or ‘thieves’ cant’ which was their 
sev ct language (see SLANG). 

e most famous of all highwaymen, Dick 
‘Turpin, belongs to this period. In 1738 he took 
u^ with a certain Tom King whom he shot in 
^t he claimed to be an accident. King, how- 
c-r, before he died, betrayed Turpin, who fled 
to York and became a horse thief under the 
» me of John Palmer. He was hanged in the 
s ae year for stealing a black mare and foal. 

vpin was a great character in contemporary 
l lads and also in later romantic literature, 
‘ably Harrison Ainsworth’s novel Rookwood. 
© though many deeds, such as the ride to York, 
e e probably falsely attributed to him, the stories 
his coolness at his trial are probably true, and 
certainly gave £3. 105. to five men to follow his 
irt to the gallows as mourners. Stories of cool- 
ess and bravado at his trial are also told of 
ierry Abershaw, hanged in 1795. He put on 
his own hat as the judge put on his black cap, 
and is said to have spent his time in the con- 
demned cell drawing pictures of his exploits on 
the wall with cherry juice. Jack Rann, a high- 
wayman known as ‘Sixteen-string Jack’ because 
of the eight coloured strings he wore at each 
knee, appeared at his trial in a pea-green cos- 
tume, his hat decorated with silver string. 


As travelling conditions improved, the acti- 
vities of highwaymen decreased. The faster 
coaches on better roads were less casy to hold 
up. Also as the banking systcm and use of 
cheques developed, people carried less moncy 
about with them, and robbers did not make such 
profitable catches. Footpad robbery and general 
lawlessness were far from being rooted out; but 
by the end of the 18th century the single high- 
wayman, the hero of the popular ballad, had 
almost entirely vanished. 


See also Roaps, Barris; Stace CoAcn. 
See also Vol. X: Ouriaw. 


HINDUSTANI LANGUAGE, see INDIAN LAN- 
GUAGES. 

HORSE-POWER, see Vol VIII: Homsr- 
POWER. 


HORSE TRANSPORT. Prehistoric man first 
valued horses for their flesh and for their hides. 
But for at least 4,000 years man has used horses 
for Huntine (see Vol. IX), for Cavarry (q.v. 
Vol. X), for working on the land (see Vol. VI), 
for various kinds of sport and recreation (see 
Vol. IX), and for transporting himself and his 
possessions from one place to another. It is with 
this last use of the horse that we are concerned 
here. Of all the various animals used as Breasts 
or BURDEN (q.v.) at different times and in differ- 
ent places, horses are perhaps the most im- 
portant, at least in Europe. The horse is an 
intelligent and docile animal, easy to train, and 
it combines strength and speed. 

Horses were used for pulling things long 
before they were ridden. When they were first 
domesticated we do not know, though it was 
probably the wandering tribes of Central Asia 
who first made use of them for transport. Horses 
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From an engraving by David Loggan (1635-1 692) 
Sc 
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CARTS AND CARRIAGES IN THE IQTH CENTURY 


were certainly used as early as 2000 8.c. by the 
Babylonians to pull war chariots, and they were 
introduced for the same purpose to Egypt about 
1675 B.C. by the Hyksos, the conquering shep- 
herd kings from Syria. Obviously an army able 
to move at a horse’s speed had a great advan- 
tage over one confined to foot soldiers. The 
ancient Greeks, we know, used horses for riding, 
and had some mounted soldiers. The Romans 
used horses a great deal, both for their chariots 
and for riding. Travel by horse was well 
organized, and it was common to cover 70 miles 
a day by changing hired horses at certain 
regular Inns (q.v.). One Roman Emperor was 
said to have ridden 200 miles in one day on one 
occasion with, of course, relays of fresh horses. 
In Roman times, however, horses were not used 
for the slow moving of goods or for farming; 
the beasts of burden used for such purposes 
were oxen or slaves. The horse was needed 
when speed was required as well as strength, 
By the 7th century stirrups were being used, 


adding considerably to the comfor! of the rider. 
On long journeys a gait known as ‘ambling’— 
something between a trot and a: nter—was 
kept up for long periods; this gait stijl persists in 
countries, such as Peru, where long journeys on 
horseback are undertaken. During ile Middle 
Ages, though oxen were still the main draught 


animals, the horse as a beast of burden became 
more and more important. Two types of horse 
developed: one was the heavy typc capable of 
carrying a fully armed knight, or, towards the 
end of the Middle Ages, of pulling in strings of 
five or six the heavy, clumsy coach then coming 
into use; the other was the small sturdy pack- 
pony. Riding was for many hundreds of years 
the normal way of travelling. By the end of the 
16th century the mails (30 lb. maximum) were 
carried from London to Edinburgh on horse- 
back (see Posr Orrice, History or). Remark- 
able long-distance rides were frequent—as when 
Sir Carbery Pryse in 1693, bearing urgent news 
of a lawsuit, rode from London to Gogerddan 
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in Cardiganshire, more than 200 miles, in 48 
urs, 
The pack-horse, carrying its burdens bound 
in its back, was a vital means of transport, 
pecially during the 16th and 17th centuries 
vhen the roads were often so bad that it was 
most impossible to take any kind of wheeled 
ffic along them (see RoAps). Pack-horses and 
ack-mules were used for transporting nearly 
iy type of goods, and remained quite indis- 
nsable until the end of the 18th century, when 
he improvement of the roads and the coming 
f the railway made them no longer necessary. 
(rains of fifty horses or more, laden with goods 
nd led by a horse wearing a bell, whose sound 
hey could follow, might be met with on any 
ad in Europe. They carried trusses of hay or 
rn to the barns, or loads of manure to spread 
ı the fields; they carried bales of raw wool to 
.¢ ports, and sacks of grain to the mill and flour 
:om the mill; they shifted coal from the mines, 
.d bricks and stones from the kilns and quarries; 
:cy carried the travelling merchant's wares and 
gage of the ordinary traveller. Long strings 
/ihem, tied nose to tail, wound along the pack- 
n’s routes, which, together with their inns 
\l bridges, may still be seen in some places. 
' sey generally travelled in groups for protection 
2:ainst robbers on the road. 
\Vith the improvement of the roads under the 
| URNPIKE system (q.v.) in the late 17th and 
'/th centuries the CARRIAGE, and especially the 
Stace Coac (qq.v.), became important ways 
of travelling; and so a strong, light horse, able to 
cover the ground at a good pace, was required. 
The heavy medieval horse, too slow for the new 
ways of travel, found a place on the farm, where, 
by the 18th century, horses had almost entirely 
replaced oxen for ploughing and other farm 
work (see Horses, Farm, Vol. VI). The coach 
horse was a handsome animal, much like a 
modern weight-carrying hunter. High-stepping 
horses for pulling the light two-wheeled curricles 
were popular with the 19th-century gentlemen of 
fashion, and trotting horses for riding were also 
bred, principally in Norfolk. Speed records 
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with these were set up, one horse being recorded 
as having trotted 17 miles in 56 minutes. 

The coming of the horse-drawn omnibuses 
and trams in the mid-19th century provided a 
further use for horses. The first horse-drawn 
Bus (q.v.) ran in London in 1829. The horses 
were changed four or five times in the day, and 
their working life was from 5 to 7 years. By the 
beginning of the 2oth century, just before the 
motor-bus began to supersede the horse-bus, 
there were 40,000 of these horses in London 
alone. The first horse-drawn trams appeared in 
New York in 1832, and were being introduced 
into England by the 1860's. They were drawn 
by two horses, with a third, known as a ‘cock 
horse’, added for steep hills, The horses wore 
bells on their head-harness to give warning of 
their approach. By 1880 the three London tram 
companies had between them 4,178 horses; but 
by 1915 the last horse-tram had disappeared. 

The mechanization of transport has practically 
removed horses from the road. The carriage has 
almost vanished, the powerful great commercial 
dray-horses are replaced by lorries, the work of 
the pit-pony is done by a machine, the doctor 
does his rounds in his car instead of on his cob, 
the milk is more often delivered with a motor- 
van or electrified hand-truck than with a milk- 
cart and pony. In 1924 there were still 1,892,200 
horses on the road; in 1948 there were only 
612,000. The use of the horse is becoming al- 
most entirely confined to sport and pleasure. 

See also Beasts or BURDEN. 

Sce also Vol. II: Horse. 

See also Vol. VI: Horses, FARM. 

See also Vol. IX: Horses; Horse Racine; RIDING. 

See also Vol. X: Cavatry. 


HOSPITAL TRAIN, see Trains, SPECIAL Uses. 


HUNGARIAN LANGUAGE, see FINNISH AND 
ALLIED LANGUAGES. 


HYDROGRAPHY, see Carrs. See also Vol. 
VIII: HvbROGRAPHY. 


ICE-BREAKER 


ICE-BREAKER. This is a special ship for 
forcing a way through ice. Ice-breakers are now 
part of the normal equipment of ports, mainly 
in the Baltic Sea and Canadian waters, which 
habitually freeze up during the winter months. 
They smash the ice as it forms, and so keep 
the ports open to ordinary shipping for longer 
periods than would otherwise be possible. 

All ice-breakers are designed on the same 
principle, and work in the same way; the front 
of the ship slides up on to the ice and so crushes 
it with its weight, and the broken ice is forced 
under the ice-fields on each side. By continually 
mounting and crushing the ice in this way, the 
ship gradually cuts a channel through the ice, 
and cargo vessels can follow into or out of the 
port. Ice-breakers must be very strongly built to 
stand the strain of the work. They are equipped 
with powerful engines, usually steam driven, and 
the propellers and rudder are specially pro- 
tected against damage by the freed ice. A 
modern ice-breaker can crush ice-fields up to 
30 feet in thickness, 

See also Discovery I. 


ILLUSTRATION. While most pictures, so far 
as they represent an incident, can be said to be 
illustration, the true illustration, as we under- 
stand it to-day, is meant to decorate, develop, 
or comment on a printed text or caption. The 
ancestor of the modern illustrated book was 
the IrzuumvATED Manuscript (q.v. Vol. XII). 
In this the text was handwritten, and the illus- 
trations were drawn on the pages of the book. 
When printed books began to displace the manu- 
script in the second half of the 15th century, 
the tradition of decorated pages and full-page 
illustrations was taken over, but with great 
simplification of method. The illustrations were 
engraved either on wood or copper, printed in 
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black, and sometimes tinted by Prints 
from these wood-blocks, or coppe es, were 
often sold separately as cheap pi ; and a 
tradition of making separate prints, pendent 
of text, grew up. They were often « ‘broad- 
sides’, a word used by the earl: nters to 
describe a sheet printed on one si ly. 

A great initial stimulus was give illustra- 
tion by the Reformation. In 15 \lbrecht 
Direr, the German artist, produce ) classics 
of illustration, the Great Passion < he Little 
Passion, which told the story of the f Christ 
in woodcuts made vividly real to t »ectator 
by the inclusion of contemporary : me and 
detail. These two series of pictures e widely 
circulated, and filled a useful purpos- | mong the 
masses of people unable to read, but able to 
follow in pictures a story they knew very well. 
These picture stories of Dürer's are the first 
printed ancestor of the modern conic strip. 
Holbein the younger and Lucas C ch also 
produced illustrations and cartoor: support 
of the Lutheran Reformers. The wo... of these 
artists was propagandist in purposes, =d much 
of its strength springs from the arti.’ urge to 
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THE ADORATION OF THE SHEPHERDS 


Woodcut from the Little Passion by Albrecht Dürer 
(1471-1528) 


:imple directstatement. Italian illustrators 
same period produced work of great 
tive charm, but without the vigour and 
: of the Northern artists. 
m these beginnings illustration keeps pace 
e development of Printine (q.v. Vol. 
Wood-engraving, copper-engraving, etch- 
hography, and photography were to be 
turn in succeeding centuries, 
le book-illustration of high quality was 
ced in the 17th century; but it must be 
nbered that Rembrandt produced his 
cs in that century, and they made ordinary 
cuts seem very crude. The influence of 
andt's etchings, because of their lucid 
m and dramatic power, is by no means 
ven to-day. 
;»rovement in manufacturing techniques in 
3th century provided more paper and 
inery; and so it became worth while for 
s and printers to make better illustrations. 
'rench school of engravers produced book- 
i ations and separate prints of an elegance 
polish which have rarely been equalled 
In England William Hogarth produced 
vings as well as paintings which describe 
ily the way people behaved in the 18th cen- 
. He was at his best with a story to tell in 
ures; several series of engravings from his 
tings satirize the life of his period. In Spain, 
he end of the century, Goya produced Los 
prichos, a series of aquatints with captions 
hich, themselves influenced by Rembrandt, 

id a strong influence on later illustrators. 

In 1798 Alois Senefelder invented Lithography, 
ı new method of printing from stone which 
made the modern poster a practical possibility. 
(See Process REPRODUCTION, Vol. VII.) 

By the beginning of the 19th century illustra- 
tion had begun to play a part in the lives of 
people of all classes. Lower printing costs made 
possible the production of cheap children's 
alphabets, broadsides illustrated with crude 
woodcuts, and advertising handbills. Increasing 
skill made possible the production of richly illus- 
trated works on natural history and on scientific 
and technical subjects. The political broad- 
sides, drawn by Rowlandson, Gillray, and others, 
were bought from print-shops much as a maga- 
zine is bought to-day, and folios of these prints 
were passed from family to family to provide an 
evening’s entertainment. Ballads and broad- 
sheets were sold by street-hawkers, and the same 
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ilustration often did duty for more than one 
sentimental song or description of a hanging. 

But by the 1830's the political broadside was 
dead. Increasing numbers of people were able 
and eager to read. The first popular illustrated 
periodical, The Penny Magazine, was published in 
1832, and by the end of that year was selling 
200,000 copies a week. New novels were pub- 
lished in weekly parts and were illustrated as a 
matter of course. 

William Blake had been, years before, the 
first British engraver to produce book illustra- 
tions of exceptional quality. Now George 
Cruikshank, who started life as an engraver of 
political broadsides, began to make outstanding 
illustrations for novels. By his mastery in both 
realism and fantasy, he made British book- 
illustration a fresh and lively art. His con- 
temporaries, Richard Doyle, ‘Phiz’ (Hablot K. 
Browne), and John Leech, contributed to this 
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new school of illustration. "They drew for the 
newly founded weekly paper, Punch, and they 
illustrated the first books of Charles Dickens, 
which were published in monthly parts. These 
artists were distinguished by their imaginative 
understanding of picture in relation to story. 
When drawings began to be printed within the 
text, instead of appearing on a separate page, 
the artists were able to create a unity between 
the printed matter and the tone and pattern 
of the drawing. 

The illustrated newspaper began to appear in 


the 1840's, and soon the artist-reporter was at 
work. The drawings, which these artists made 
on the spot (the Crimean War and the Exhibi- 
tion of 1851 were the first major events to be 
recorded), were reproduced with astonishing 
skill by the wood-engravers of the period. The 
artists developed to a high degree the ability to 
produce convincing pictorial reports of events. 
Though they were later displaced by the camera, 
the tradition remained. 

At first the 19th century had been remarkable 
for the way in which the technique of wood- 


199 


engraving developed. Later, following the in- 
vention of PuorocRAPnY (q.v. Vol. VII), came 
a number of photo-engraving processes, which 
are the methods used for the mass production of 
printed illustrations to-day (see Process Repro- 
puction, Vol. VII). 

As the printing presses and processes de- 
veloped, the character of illustration became 
more lavish. Lithographed song covers in six 
or seven colours were not uncommon; etchings 
and colour plates were bound into novels; wood- 
engravings of exceptional size and detail were 
produced for the weekly newspaper. Ingenious 
valentines and Christmas cards were on sale, 
and the artists seemed bent on cramming as 
much detail as they could into their illustrations, 
But by the end of the century a reaction took 
place under the leadership of William Morris 
and Walter Crane. Morris printed books in 
which the illustrations tended towards the sim- 
plicity of the early Italian book illustrations. In 
the 1890's, influenced by this move towards 
simplicity, a young artist, Aubrey Beardsley, 
used line and flat black masses to produce a new 
kind of illustration, simple yet subtle, and ideal 
for reproduction by the new photo-engraving 
methods. 

At the same time large-scale production of 
printed posters became possible. In this field 
the French led the way; the early French posters, 
by artists such as Toulouse-Lautrec, Steinlen, 
Forain, and Chéret, were simple, brilliant in 
colour, and forceful in their message. By the 
turn of the century such poster-designers as 
James Pryde and his brother-in-law, Sir William 
Nicholson (who chose to be known as ‘the 
Beggarstaff Brothers’), John Hassall, and Dudley 
Hardy, had made the first steps to establishing 
a poster tradition in England. To-day the 
designing of posters calls for special talents in 
the handling of colour and pattern (see POSTERS, 
Vol. XII). The poster was the first advertising 
technique to make use of gifted artists; but 
since then the whole field of advertisement has 
opened up to the illustrator. All types of work 
are called for, ranging from technical illustration 
to abstract design, from the simplest diagram to 
the most ambitious painting. 

The modern illustrator tends to be a specialist. 
His work is usually very personal in style, and 
he usually confines himself to the perfection of 
his work within his chosen sphere—whether it is 
realisticmagazineillustration, decorative illustra- 
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tion for books, technical drawings, newspaper 
cartoons and comic strips, or children’s books. 
See also Booxs, Hirrogv or. 

See also Vol. VIT: Process Rerropucniox, 


INDIAN LANGUAGES. The great majority 
of the inhabitants of northern India speak lan- 
guages which belong to the same family as 
English (see Ixpo-EugorErAN LANGUAGES). The 
language from which these descend was brought 
into India from the north-west at a very carly 
period, probably about 1400 n.c., by one branch 
of the Indo-Iranian group of the Indo-European 
speakers. These people, who are usually referred 
to as the Indo-Aryans, were a vigorous and war- 
like people, living on their flocks of animals. 
Their religious hymns, which have been pre- 
served in the great collections known as the 
Vedas, are among the oldest specimens of any 
Indo-European language which have come down 
to us (see IxprAN CrvrizATIONS, Vol. I). Some- 
where about 400 B,C., the language was fixed in 
its classical literary form by the composing of 
a grammar by a scholar named Panini, and 
under the name of SaNskniT (q.v.) it has con- 
tinued through the ages to be the universal lan- 
guage of learning in India, playing much the 
same part in India as Latin did in Europe. 
Alongside the fixed classical language, however, 
the common language of the people continued 
to develop, and just as from popular spoken 
Latin (‘vulgar’ Latin) there grew in course of 
time the various Romance languages such as 
French and Italian, so in India the popular lan- 
guage was gradually split up into a number of 
local dialects, from which the modern northern 
Indian languages are descended. 

The oldest Indian inscriptions which have 
survived, the proclamations made in the 3rd 
century B.c, by the Emperor Asoxa (q.v. Vol. V), 
show a form of the language which had already 
changed a good deal from Sanskrit. In later 
inscriptions and literature we find several later 
languages developed from Sanskrit, which are 
known by the general name of Prakrit (popular) 
dialects. The language of the sacred books of the 
southern Buddhists, Pali, is really an old form of 
Prakrit, though the name is not usually applied - 
to it. The latest stage of the Prakrits forms a 
bridge to the modern Indian languages, the 
most important of which are Bengali, Oriya 
(spoken in Orissa), Hindi, Kashmiri, Punjabi, 
Sindhi, Gujarati, and Marathi. Although widely 
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separated from the others geographically, Sin- 
halese, spoken in the southern half of Ceylon, is 
also Indo-Aryan. 

Urdu is an important language, like Hindi in 
its grammar and structure, but, being spoken 
by the Mohammedan population, it has been 
built up from the Arabic and Persian spoken 
by the early Moslem invaders, and is written in 
Arabic script. Urdu means the "language of the 
camp'. Literary Urdu and literary Hindi have 
become very much more different from each 
other during the past century, so that they really 
deserve to be ranked as distinct languages. 
Nevertheless, a compromise between the two, 
understood by speakers of either, has always 
been used for everyday speech, and this form of 
the language, known as Hindustani, has often 
been suggested by Indian political leaders as a 
common language for the whole of India. Since 
the formation of the two separate countries of 
India and Pakistan, Urdu has naturally been the 
official language of Pakistan, while the govern- 
ment of India decided in 1949 that Hindi would 
in the future be the official language of India. 

South of the region of the Indo-Aryan lan- 
guages, and occupying most of the Deccan 
peninsula is the Dravidian family of languages. 
These, spoken by some 60 million people, 
as against over 200 million speakers of Indo- 
Aryan languages, are not related to Indo- 
European. They have, however, borrowed large 
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numbers of words from Sanskrit. The most im- 
portant are Tamil, spoken in the ex * south- 
east of India and in the northern ha ‘eylon; 
Telugu, to the north of Tamil; ^ iam in 


the extreme south-west; and G se, or 
Kannada, to the north of Malayal 


srahui, 
spoken in Baluchistan in north-w: India, 
is also Dravidian, 

In addition to these two mai lies of 
languages, the Munda language ndari, 
Santali, Ho, and a few others) spo > in the 
regions west of Calcutta, probabl: esent a 
family of languages which was forn more 
widely spread. Finally, along the fo s of the 
Himalayas and in Assam are found a nber of 
languages related to CruwzsE (q.v.) 

See also LANGUAGE, Hisronv or. 

See also Vol. I: INDIAN PEorrzs. 
INDO-EUROPEAN LANGUAGES ename 
‘Indo-European’, which is given to ‘be large 
family of languages to which Englis: | clongs, 
is at first sight a little misleading, si; might 
be supposed to include all the langua | India 
and Europe. In fact, several Europcon lan- 
guages, for example, Finnish and i^^ garian, 
and several Indian languages, for ex jle, the 
Dravidian languages of South India, |. long to 
quite different families; and some /1:\)-Euro- 
pean languages, such as Persian or...» enian, 
are at home neither in India nor in ‘urope. 
The name, however, has become esi hed as 
a technical term. Other names th e been 
used in the past are Indo-Germanic and Aryan 


The latter, however, strictly refers to the 
Iranian or eastern subdivision of the Indo- 
European family of languages only, and is now 
seldom used. 

Scholars have discovered that some consider- 
able time before 1500 8.c.—how long before is 
uncertain—there must have existed a relatively 
small tribe, speaking a language which we may 
call ‘primitive Indo-European’. No records of 
this language have come down to us, and its 
existence can only be inferred from a comparison 
of its daughter languages. , 

The main subdivisions into which the primi- 
tive Indo-European language has in course of 
time been split up are: the Indo-Iranian or 
Aryan group, itself subdivided into Indo-Aryan 
(including Sanskrir and a large number of more 
recent INDIAN LANGUAGES) and Iranian (see 
PERSIAN AND ALLIED LANGUAGES); the Hellenic 
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group, or GREEK; the Italic group, of which 
the most important member is Latin, with 
its daughters, FRENCH and other Romance LAN- 
GUAGES; the GERMANIC LANGUAGES, to which 
ENcLisH belongs; the Celtic group (see WELSH, 
Garic, and Irsa); the Baltic languages 
(Lithuanian and Latvian or Lettish) and the 
closely related SLavonic LaNGUAGES (qq.v.). In 
addition to these, Albanian forms a distinct 
member of the family by itself, and so does 
Armenian. Two important discoveries of the 
present century have added to the family the 
ancient Hirrrre language (q.v. Vol. I) and 
Tocharian which flourished in Chinese Tur- 
kestan rather more than 1,000 years ago. 
See also LANGUAGE, HISTORY OF. 


INDONESIAN LANGUAGES. Over 80 mil- 
lion people living in the East Indies, the Malay 
Peninsula, Madagascar (off the cast coast of 
Africa), Formosa (near China), and many small 
islands in the Indian Ocean and China Seas 
speak Indonesian languages. There are a great 
many separate languages, but not all have been 
recorded. These languages differ a great deal— 
so much so that it is not always possible for a 
person who usually speaks one of them to under- 
stand easily any other. 

The commonest Indonesian language is 
Malay, which is spoken by about 40 million 
people, and used as an international language 
in much of the East Indies. It is one of the 
easiest languages in the world to learn a little 
of—enough, for instance, to go shopping with— 
for, like English, it has few rules of grammar. 
The meaning is shown by the order and group- 
ing of the words, instead of by inflexions, that 
is, changes in the words themselves. As one 
learns more, however, one realizes that Malay 
is so full of close shades of meaning that no 
foreigner can ever speak it as a Malay does. 
Many of its words are borrowed from ARABIC, 
Persian, and CHINESE (qq.v.). 

Many Indonesian languages have native 
alphabets of their own, derived from Indian 
forms introduced into the islands about a thou- 
sand years or so ago, and adapted for local use. 
Of these the most important is Kawi, or Old 
Javanese, in which the earliest inscription is that 
at Dinaya, dated A.D. 760. 

The Indonesian languages have caused many 
changes in the Oceanic Lancuaces (q.v.), and, 
generally therefore, the two groups are usually 
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studied together. Many of the commonest words 
in Oceanic languages have been borrowed from 
the Indonesians, who made long voyages among 
the islands of the Pacific about 2,000 years ago, 
long before Europeans had discovered the exis- 
tence of these islands. Groups settled in many 
of the islands and conquered the people whom 
they found there. 


See also LANGUAGE STRUCTURE. 
See also Vol. I: INpowEstANs. 


INK. The word itself comes from the Latin 
encaustum (because it ‘burnt in’), the name of the 
purple ink used by the Roman emperors. It 
now covers two distinct substances: writing and 
printing ink. 

x. Writixc Inxs (black and blue-black), 
Writing inks are liquids in which a colouring 
matter is present in some form. Before 2000 B.G, 
the Chinese and Egyptiáns had prepared a black 
ink by mixing soot, water, and gum, and forming 
them into a solid cake, which was probably 
used like a modern water-colour paint. Their 
invention made writing a much easier process 
than it had been before (see WRITING INSTRU- 
MENTS). An ink similar to theirs, called Indian 
ink, is used to-day for drawing maps and plans. 
But carbon inks easily become thick and clog 
the pen, and by the 17th century a new writing 
ink was being used in Europe. It was coloured 
by the combination of tannic acid, got from 
the bark of trees, with an iron salt. Modern 
inks are made with these ingredients, but pre- 
cautions are taken to keep them clear, and a 
blue dye is added to heighten the colour. Lasting 
clearness is, of course, essential to ink which is 
stored in a fountain-pen. The ink used in the 
modern ball-point pen (see WRITING INSTRU- 
MENTS, Section 2) generally has an oil base, and 
is mainly composed of chemical solvents. Great 
care is taken to purify it after manufacture, as 
the most minute particle of dirt would clog the 
ball point. 

Other kinds of writing inks are coloured inks, 
made by dissolving dyes in water, and indelible 
inks, chiefly used for marking clothing, one 
form of which is made by dissolving a salt of 
silver in water. Invisible inks, for sending secret 
messages, are generally made from substances 
which develop colour when heat or another 
substance known as a reagent is applied to them. 
Simple examples are milk and lemon juice, 
which respond to heat, and rice-water, which 
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was widely used during the Indian Mutiny of 
1857, and which is developed by iodine. 

2. Printinc Inxs, These are thick pastes 
which consist of a pigment ground into a varnish, 
to which a dryer is added. The varnish itself 
hastens drying and also binds the colour to 
the paper. The origins of printing ink are as 
remote as those of writing ink, for the ancient 
Chinese knew how to print from wood-blocks 
(see CHINESE CIVILIZATION, Vol. I). When the art 
of printing was introduced into Europe in the 
middle of the 15th century the early printers 
used an ink consisting of lamp-black mixed with 
boiled linseed oil. This formula continued to 
be used for several hundred years, but recently 
new methods of manufacturing printing ink 
have been developed, and different kinds are 
made for different purposes. A wide variety 
of pigments is used, and inks for newspaper 
printing contain instant-drying varnishes made 
from petroleum, 

See also HANDWRITING; PAPER; PRINTING, History OF. 


INNS. The name ‘Inn’, which has the same 
origin as the words ‘in’ and ‘within’, means 
simply a place within which the traveller may 
find food and shelter. The word originally also 
meant an ‘abode’ or ‘place of residence’, being 
often applied to a country nobleman’s town 
mansion. Inns of Chancery were sets of buildings 
in London originally used as hostels and places 
of study for law students. 

In Biblical times and countries certain roads, 
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such as the road from Damascu jerusalem, 
were so busy that some provisi id to be 
made for the merchants using t! Shelters 
were built, called khans if they w ir towns, 
but caravanserai if they were in the « country. 
The shelter was square in shape, its rooms 
facing on to a central courtyard ied by a 
gateway under a defensive towe: ch room 
provided space for the traveller, servants, 
and their laden camels and but all 
travellers had to bring and prepa icir own 
food in the courtyard. Such a khan at Bethlehem 
had no room for Mary and Joseph a: the birth 
of Christ. 

Along the Roman road inns call bernae or 
cauponae were found at intervals of about a day's 
journey by horse. St. Paul, going : prisoner 
to Rome, was met on the road from what is now 
called Brindisi at the Three Taverns—an im- 
portant stopping place. Only poor people spent 
the night in these comfortless buildings, sharing 
with soldiers the bread and win: d there. 
Innkeepers were not always respecto), but the 
law made them responsible for th: safety of 
their guests’ slaves and belongings. 

With the fall of Rome, travelling bce: »me more 
dangerous, and the few daring wayfarers passed 
the nights in monasteries or casi! In the 
villages the ale-house soon appear:ĵJ, distin- 


guished from other cottages by the bush or 
garland attached to a pole sticking out from a 
window, a Roman sign that wine was sold. The 
ale-house did not provide accommodation. The 
monks, upon whom the duty of charity was 
imposed, entertained rich or distinguished guests 
within the monastery; but for the humbler 
travellers ‘God’s inn’ provided a guest house, 
sometimes on the outskirts of the monastic 
buildings, where food and a straw pallet in a 
common dormitory might be obtained. As 
PILGRIMAGES (q.v. Vol. I) to famous shrines 
became more popular, monastic hostels were 
placed along the pilgrim ways. Traces of some 
of these still survive, as in the George at Glaston- 
bury and the hostel of God-Begot at Winchester. 

The inn of the later Middle Ages, like 
Chaucer’s Tabard Inn at Southwark, possessed 
its sign, hanging in the wind for all to see (se 
Inn Siens). Its host cared diligently for the 
comfort of his guests, serving them with bread, 
meat, and beer. Even so, the travellers did not 
expect single rooms; the rush-strewn dormitory 
with its straw pallets was the rule. The names of 
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^s of this period reflect the trade and travel 
"(he time. The Woolpack and the Fleece tell 
f our staple trade in wool, the Packhorse re- 
inds us that roads were too derelict to allow 
sy passage for the cumbersome carts. Others 
bear names from the crests of local families of 
importance, such as the Wyvern and the 
Chequers, 

By the end of Queen Elizabeth’s reign a great 
advance had been made. Some of the disused 
monastic hostels had been taken over and 
brought up to date. Glass windows were begin- 
ning to appear, and carpets occasionally re- 
placed rushes on the floors. In the cobbled inn 
yard the traveller’s horse was walked by the 
ostler, who would rub him down and feed him 
well. Whether the guest supped at the common 
table or in a private room, he was likely to find 
clean table-linen, china, and cutlery, even forks 
recently introduced from Italy, and a variety of 
foods and wines. 

Some of the inns of the period had a some- 
what doubtful reputation however; servants and 


hosts were often in league with bands of highway 
robbers who learnt from them of the presence 
of gold in the travellers’ luggage, and so pre- 
pared to attack them on their next day's journey 
(see HIGHWAYMEN). 

Some inns were famous for the good company 
that met there. Shakespeare supped at the Mer- 
maid in Bread Street in London, for instance, 
and a host of famous Elizabethans enjoyed the 
comfort of its panelled rooms, English inns 
were considered better than those of the Conti- 
nent because it was said in England the host 
was servant to the guests and abroad he was 
master. Shakespeare has created the friendly 
atmosphere of the English inn for us, and 
thousands must have echoed Falstaff's words, 
‘Shall I not take mine ease in mine inn?” 

'The next great age of the English inn came 
with the building of the Turnpike roads (q.v.) 
and the days of coaching. The typical inn was 
still built around the inn yard, from which the 
mail and Stace Coacues (q.v.) started their 
journeys or rumbled off with fresh horses, after 
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a delay long enough to enable the ngers tc 
warm up before the log fire, and ple the 
host’s wine or beer. Innkeepers would 
often allow only inside passengers oaches 
to be served in the dining-room, 1e out- 
side passengers were fed with the en and 
post-boys in the kitchen. 

After some agitation by travel e early 
19th century, innkeepers were pe: O pro- 
vide a row of jugs and basins hall so 
that the dusty passengers could \ pstairs 
massive furniture filled the rooms, ie Wax 
candles (five shillings extra) shov only a 
little ofthe dust in the corners. Th oaches 


and stage coaches often started : 1, and 
sO passengers stayed at the inn the before 
their journey. On busy roads fron on the 
inns kept large numbers of horse inslow 
over 2,500, for the use of coaches. e inns. 
such as the Red Lion at Barnet, \ served 
for private posting only, and at luxury 
inns the rich traveller might have ay as 
much as six or seven shillings for ! ner, a 
sum equivalent to about £3. 10s. t Such 
a dinner in 1820 might consist of eels or 


freshwater fish, a roast fowl, a sadd] utton, 


bread, and cheese. Wine was extra igh ale 
was served as a regular part of the 

By 1826 coaching inns had reach peak 
of their prosperity, for within the n years 
the railways drew away a great de traffic 
from the roads. Old and famous ins: had to 
close; for fifty years the rambling passages of the 
inns were almost empty; while in their place 
arose the new and often dingy Railway Hotels. 
Then came the age of the bicycle and motor-car, 
and travellers began to come back to the roads. 
Demand for accommodation increased. Enter- 
prising landlords hung out signs which said at 


first ‘stabling for motor cars’. More inns opened; 
guest houses and ‘road houses’ arose to supple- 
ment them. More and better service was given 
by innkeepers who still were, and are to-day, 
as were their medieval forerunners, bound to 
receive, lodge, and feed travellers as long as they 
have room available. 


See also HORSE ‘TRANSPORT. 
See also Vol. VII: HOTEL INDUSTRY. 


INN SIGNS. When most people were unable 
to read or write, pictures were used to draw 
attention to the wares of traders (see TRADE SIGNS, 
Vol. VII) and to-day inn signs are one of the 
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emains of this practice. The early sign of 
inn in England was a pole decorated with 
ranches and leaves. This gave rise to the 
proverb ‘Good wine needs no bush’ (or advertise- 
went). The bush sign may have been a legacy 
om the Roman occupation, for we know that 
the Romans used a bush to indicate an inn, 
although they also used names such as Ad Rotam, 
“The Wheel’ (which remained a popular sign 
for hostelries in the Middle Ages), and Ad 
Gallum, ‘The Cock’ (which is still popular). 
There are many sources for the paintings on 
inn signs. The earliest is the arms of emblems 
of noble families who regarded the refreshment 
of travellers as one of their duties, and who hung 
their arms outside their ‘inns’, as their town 
mansions were known. Hence many inns display 
heraldic arms (see Heratpry) of the principal 
landowner in the district, or of a family whom 
the landlord admired or to whom it was ex- 
pedient to show loyalty. So there may be found 
the Red Lion of Lancaster, the White Hart of 
Richard II, the Talbot (a kind of hound) of the 
Earls of Shrewsbury, or the Eagle and Child 


of the Stanley family. In time the word ‘arms’ 
came to be added to the name of a public house 
or inn even when there were no arms involved 
at all, as, for instance, the Cricketers’ Arms. It 
was felt to add tone and dignity to the house. 

The Church also has left its mark on inn signs, 
since it, too, in the Middle Ages catered for the 
needs of travellers. The Bell is the sign with 
an ecclesiastical origin which occurs most fre- 
quently, but there are many others—the Cross 
Keys (of St. Peter), the Mitre, or the Salutation. 
From the last of these have come, by an inter- 
esting transformation, the Angel and the Flower- 
Pot. Originally the sign showed the Virgin and 
the Angel Gabriel, but in the Puritan times of 
the 17th century the Virgin was painted out, 
leaving only the Angel; or the Virgin and the 
Angel were removed leaving only the Virgin’s 
sheaf of lilies, to which later a flower-pot was 
added to complete the fancied picture. 

Since members of Crarr Guns (q.v. Vol. 
VII) often made inns their meeting-places, it is 
natural that many inn signs trace their origins to 
trades, as, for example, the Axe and Compass (of 
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the Company of the Carpenters), the Dolphin 
(of the Watermen's Company). Here, again, 
there is an interesting corruption. The Vintner's 
Company marked their swans with a nick on 
either side of the beak, but in course of time the 
swan with two nicks is represented as the Swan 
with Two Necks. 

Later on national and local figures and events, 
which have stirred the imagination, have been 
commemorated in inn signs: for instance, the 
sign of the Saracen’s Head commemorated the 
Crusades, the Royal Oak, the hiding of Charles II 
in the oak tree, and signs with portraits com- 
memorate great generals and admirals such as 
the Duke of Wellington and Lord Nelson. In- 
ventions also have been commemorated by inn 
signs, such as the sign-paintings of air-balloons 
or railway locomotives. Trades, particularly 
agriculture, and typical English sports and 
games have all supplied subjects for signs—a fox 
and hounds, a plough, a harrow, a wagon and 
horses, a horse and jockey, a cricketer. In recent 
times the portrait of a particular exponent of 
a sport (Lord Burghley, the hurdler), or of the 
winner of a famous horse-race (Blenheim, the 
winner of the Derby of 1930) have been the 
subjects of inn-signs. 

Not all signs can be explained by any of the 
origins suggested here. Some have been bor- 
rowed from older signs to which they have no 
real claim; some are imitations based on earlier 
models; the explanation of some depends on 
expert local knowledge; while others are plays 
on the original sign (15s. for the Three Crowns); 
and again others can only be explained as 
probable corruptions of earlier signs. But it is 
not always so easy to reconstruct the original 
name as it is in the case of an inn-sign in the 
Cotswolds, where an ill-informed correction of 
a local family name, Murimuth, a member of 
whom was the chronicler of Edward III’s time, 
produced the Merry Mouth. 


See also Inns; PLAGE-NAMES. 


INTERNAL-COMBUSTION ENGINE, see 
Moror-Car, History or. See also Vol. VIII. 


INTERNATIONAL AIR CONTROL, see 
Civi, AVIATION. 


INTERNATIONAL BROADCASTING. In 
most countries broadcasting was started as a 
way of providing information and entertain- 
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ment for the people of that country. n many 
Governments decided to broadcast ll to the 
peoples of foreign countries in th wn lan- 
guages. The chief aim of Governn was to 
make their national viewpoint : tive to 
other people. In the early years o ess the 
Soviet Union set out to broadcast ; many 
parts of the world as it could reach. ter the 
German Government of Adolf Hit! oadcast 
regularly to groups of people of parti; German 
ancestry who were living in countries scar Ger- 
many; the broadcasts tried to per them 
to agitate against those countries in vour of 
Hitler. In the years just before the Second World 
War broadcasts directed from various lands at 
the peoples of other lands greatly increased. An 
early agreement was made by the nations that 
none of them would broadcast in the language 
of another (see WAVE-LENGTHS), but the rule was 
widely broken. In the end almost ali nations 
took to making foreign broadcasts, each: stating 
the views of its own Government an! its own 
version of the world's news. 

It is for those reasons that broadcasts =o other 
countries are paid for by the Govern t of a 
country that sends them out. It i: only for 
broadcasting to home audiences that wireless 
stations get money directly from the pubi «, either 
through listeners’ licence fees or throug! adver- 


tising (see BROADCASTING History), 

Britain made its first non-English broad 
in January 1938, when the air was al: 
of international arguments in many la 
The only overseas broadcasts from Britai: 
then had been the ‘Empire service’ in English 
to parts of the Commonwealth which, after 5 
years of experiment, began in 1932. 

The first foreign B.B.C. service, set up by 
Government request, was in Arabic; the Arab 
peoples had heard much propaganda from the 


, German and Italian Governments, then hostile 


to British policies. Very soon the B.B.C. began 
broadcasting to South America in Spanish and 
Portuguese. After the important conference at 
Munich in Germany, between the British Prime 
Minister and the rulers of Germany and Italy 
in September 1938, Britain began broadcasts 
in French, German, and ltalian. Services in 
various languages were greatly increased at the 
outbreak of war in 1939; at the height of the 
war the B.B.C. was speaking in forty-eight lan- 
guages; every day ten overseas services, includ- 
ing 200 news bulletins, were issued. 
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- Overseas Services of 
B.B.C., are now a perma- 
ature of broadcasting. 
than forty languages 

n regular use. Not all 

roadcasts are in foreign 

ages; many pro- 
mes are for English- 
ng parts of the 
monwealth. 

ogrammes for overseas 

ces are, on the whole, 

r shorter than home 

rammes. British listeners 
fairly regular habits, 
an overseas broadcast 

y be heard in remote 
s of Asia by people who 
l not have the patience 
listen for long to a pro- 
nme from Britain. The 

d of speech at the micro- 
cneisslower than for home 
broadcasts, and the trans- 
‘pitting station must announce itself (as ‘This is 
London’) more often. 

fo ensure that a programme is broadcast 

hen most listeners are free to hear it, which is 

n a meal-time, planners of programmes must 
ke account of the differences in local time 
round the world. If Britain wants to offer 

seners-in Sydney a news bulletin at 6 p.m. 
local time, it must be broadcast from Britain at 
! a.m, Greenwich Mean Time, as the time in 
Sydney is 10 hours fast on Greenwich (see TIME, 
Vol. II). When one programme is intended for 
several countries, or for several time-zones inone 
large country, it can sometimes be recorded, and 
then repeated when the best listening time comes 
round in each time-zone. When Summer Time 
begins or ends in an overseas country, special 
care must be taken to alter the times of trans- 
mission from Britain. This may not be easy if 
the engineers’ transmission apparatus is already 
fully occupied at a busy hour. 

One important outcome of this nation-to- 
nation activity is rebroadcasting—the picking- 
up of a programme from elsewhere for trans- 
mission in the local programmes of the receiving 
country. This is only rarely done in Britain— 
as when, for instance, the B.B.C. home pro- 
grammes rebroadcast an important concert 
which is being broadcast at the same time from 
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INTERNATIONAL BROADCASTING 


B.B.C, TRANSMITTING STATION AT DAVENTRY 


for transmitting to the Far East, Australia, and Central 
America 


a foreign city, such as Paris, Brussels, or The 
Hague. In many parts of the world programmes 
from the B.B.C. Overseas Services are regularly 
rebroadcast, particularly by stations in the 
Commonwealth. As most people listen to their 
local stations on a medium wave-length, as this 
is the easiest for the ordinary set to pick up, a 
larger audience can hear the programme. An- 
other device for reaching a large audience is the 
‘outpost’ station, such as the British Far Eastern 
Broadcasting Service at Singapore, run by the 
B.B.C. to supply a wide area. A B.B.C. unit in 
Colombo, Ceylon, supplies certain programmes 
for the transmitters of Radio Ceylon. 

Many broadcast programmes are sent out 
from Britain in the shape of gramophone records, 
which are sent to local stations in countries all 
over the world, and transmitted by them at 
their convenience. These recordings of broad- 
casts in English and many other languages are 
known as ‘transcriptions’ ; thousands of them are 
exported every week. 

The needs of overseas service have led the 
B.B.C. to continue a ‘monitoring’ service, begun 
during the war; its duty is to listen to broadcasts 
from other countries and to note any statements 
which would help the B.B.C. editors who are 
preparing news for broadcasting overseas. 

One form of foreign-language broadcast has 


INTERNATIONAL BROADCASTING 
no relation to national policies; this is the use of 
a radio station for commercial advertising. In 
Britain the B.B.C. is forbidden by the terms of 
its charter to allow any advertising to be broad- 
cast (see BROADCASTING CORPORATIONS); there- 
fore some stations on the continent of Europe 
accept money to broadcast British advertisers’ 
announcements; and to make sure that some 
British listeners will hear the announcements, 
they organize regular programmes of entertain- 
ment in English, including, if possible, well- 
known British entertainers. 
See also BROADCASTING, HISTORY OF. 


INTERNATIONAL LANGUAGES. During 
the Middle Ages, Latin, which was spread 
through Europe by the Church, served as an 
international language for the western world. 


It was not only written but also spoken in: 


monasteries, churches, the universities, and the 
law courts. It remained an international 
medium for learned and scientific purposes till 
well on into the r7th century. For instance, 
Milton wrote Latin prose and verse as easily as 
English, and even felt that he ought to put 
Paradise Lost into Latin, so that it should live! 
But after the Reformation Movement in the 
16th century, which was a movement away from 
the Church of Rome, new national churches 
grew up in which the native language was used 
and learned men began to write in their own 
languages as well as in Latin. Soon, however, as 
advances were made in scientific thought, there 
was a need for an international language in 
which to express the new ideas, and philosophers 
such as Descartes and Leibnitz set to work to de- 
vise one. At the end of the 17th century French 
was replacing Latin as the language of culture: 
it was accepted as the diplomatic language, 
and was used in ‘polite society’ throughout 
Europe. In the gth century, as British com- 
merce and colonization spread across the globe, 
French slowly gave ground to English; in the 
20th the rapid growth in power and population 
of the United States and of the British Dominions 
gave English an absolute superiority, which the 
wide distribution of American films helped to 
confirm. English is already the regular daily 
speech of more than 200,000,000 pcople. 

But these figures, large as they are, do not 
mean that English is universally understood ; 
and when it spreads very far from England it 
becomes changed in pronunciation and con- 
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struction, for it is affected by the speech-habits 
of peoples accustomed to other : ies and 
different ways of thought. The Am AN ENo- 
LISH LANGUAGE (q.v.) is in many wa like the 
English spoken in England, and ca minion 
has its own peculiarities of pron ion, its 
own methods of expression, and i n voca- 
bulary. In general, however, it car id that 
English-speaking countries share same 
grammar and roughly the same sto F words, 
The fact that much of the vocabulary « English 
is shared with the GERMANIC LANGI 3 (such 
as German and Dutch) or adopted from the 
Romance Lancuaces (such as French and 
Italian) (qq.v.) is helpful to foreigners familiar 
with these tongues who try to learn it. The fact 
that its grammar is simple is also an advan- 
tage, though this is perhaps counterbalanced 
by the fact that its spelling is not uniform or 
regular. 

Few people now believe that it is possible or 
even desirable to abolish native languages and 
replace them by an international lany\iage—no 
matter whether that language be cho:en from 
the existing tongues or artificially crea.cd. But 
many people feel the need of an ‘aus sry! or 
‘secondary’ language which could be used by 
everyone for various forms of internationa] com- 


munication. During the last hun 
several artificial languages, most of ti 
on existing languages, have been devised i 
hope that they might meet this need. Th 
known of them are Esperanto, announced by 
Dr. L. L. Zamenhof in 1887, and the cumber- 
some Volapiik, put forward by J. M. Schleyer 
in 1880. Esperanto builds words by adding 
affixes or additions to a number of one-syllable 
stems, which are generally derived from one or 
other of the European languages; it has only one 
auxiliary verb—the verb to be; all singular nouns 
end in -o, and all plurals in -j (as in birdoj— 
birds). It is perhaps not quite so cumbersome as 
Volapiik, which claims to be based on English, 
and in which the opening words of the Lord’s 
Prayer are ‘O Fat obas kel binol in süls parsala- 
domóz nemola’! But its pronunciation is not 
easy, and some of its words are grotesque forma- 
tions. Less eccentric than either system 1s 
Zachrissm’s Anglic, which is merely English 
written in a partially phonetic spelling. —— 
Critics of international language sometimes 
claim that even if one language were widely 
adopted, differences of stress and intonation 
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alone might eventually cause it to develop along 
different lines in different countries; and even 
the written form would probably be affected by 
local idioms and usages. In any case, whatever 
practical usefulness may be claimed for artificial 
languages, it must be paid for by the loss of 
certain qualities of flexibility, richness, and 
exactness that are most necessary in, for example, 
international negotiations. 

The same criticisms can be brought against 
the most recent, and in many ways the most 
reasonable, attempt at an international lan- 
guage—Basic ENoLIH (q.v.) (British American 
Scientific International Commercial). The ad- 
vocates of Basic realize that it cannot be a sub- 
stitute for STANDARD ENGLISH (q.v.). For some- 
one beginning to learn English, Basic may prove 
a useful first step, but the fact that many literary 
works are now available in Basic (including the 
Bible and Shakespeare's plays) may tempt 
students to be content with Basic when they 
should pass on to normal and natural English. 

See also Vol. X: INTERNATIONAL CO-OPERATION. 


INTER-PLANETARY TRAVEL. The first 
serious suggestion that men should find a way 
of leaving the Earth and of navigating in space 
in a rocket was made by an obscure Russian 
scientist named Ziolkovsky in 1895, some 30 
years after Jules Verne had written his thrilling 
adventure story, From the Earth to the Moon, and 
6 years before H. G. Wells published The First 
Men in the Moon. But few people then gave any 
thought to Ziolkovsky and his plan. 

The subject was revived a generation later, 
after men had learnt to fly. It was realized that 
the desire to travel in outer space sprang from 
the same sense of adventure and curiosity which 
had impelled men to build the first sea-going 
ships, and later to invent aircraft. In 1927 
practical study was begun with the founding in 
Germany of the Society for Space Travel. Some 
American scientists also took up the matter and, 
although people scoffed at first, rocket chemistry 
was so quickly developed by the Germans that 
by 1945 they were able to bombard London 
with rockets fired from Holland (see GUIDED 
Misses, Vol. X). 

To-day people interested in space travel have 
three broad aims. First, they aim at making a 
careful study of the upper air, the behaviour of 
the Cosmic Rays (q.v. Vol. III), and conditions 
in other planets. Secondly, they propose to send 
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rockets, without crews at first, as far as the 
Moon; this will provide practice in aiming into 
space. Thirdly, they suggest that permanent 
‘space stations’ should be established a few hun- 
dred miles above the Earth’s surface. 

Rockets are the only known kind of power 
which can propel an object through outer space 
in which there is no air (see ATMOSPHERE, Vol. 
III). All other forms of energy (excluding 
atomic energy, which is not yet fully exploited) 
need to consume a certain amount of air before 
their power can develop. The German rocket 
bombs on London were therefore probably the 
forerunners of the first space cars which will 
leave the Earth. Indeed, since the Second World 
War, British and American scientists, sometimes 
helped by Germans, have been working to im- 
prove rocket fuels. Liquid fuels now enable the 
speed of a rocket to be controlled (see AIRCRAFT 
ENciNES, Section 6). 

Rockets are already being used to gather in- 
formation about the upper atmosphere; but they 
are sent up without a crew. Recording instru- 
ments, including cameras, are carricd up to 
great heights and set in motion. Then the 
instruments are often ejected and allowed to fall 
to the Earth gently in a container supported by 
a parachute, and bearing the postal address of 
a laboratory so that anyone who finds a con- 
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tainer may post it on. Sometimes the rocket 
itself is allowed to fall back to the Earth with 
instruments; in that event an explosive device 
blows off part of the stream-lined casing of the 
rocket, and the remaining portion is so shaped 
as to be slowed down in its fall by the friction 
of the air, and tends to come down swaying, like 
4 falling leaf. 

The Moon (q.v. Vol. III), the first target for 
a rocket without men, is a dull, mountainous 
mass of brown volcanic rock, swinging round 
the Earth at a distance of some 238,000 miles. 
1t is without air, vegetation, or life of any kind. 
It has a landscape of mountains as high as the 
Alps, many thousands of craters, and some great 
plains, or ‘seas’, as they were once thought to 
be and are still called. The Moon shows only 
one face to us. So far man has projected nothing 
at the Moon except radar impulses, which have 
reached there and bounced back again to the 
Earth in 2} seconds. 

A rocket aimed at the Moon (or anywhere else 
in space) would need a speed of 25,000 miles 
an hour in order to break away from the pull 
of the Earth's GRAvrrATION (q.v. Vol. III). It 
would be propelled by a series of ‘booster’ 
rockets, each of which would fall off from the 
main projectile after it had used up its own 
‘boosting’ charge. The rocket power would not 
be needed for long. When a moving body in the 
heavens is away from the influence of the Earth's 
gravity, and is not retarded by the friction of 
any air, it will continue to move for ever at any 
speed at which it happens to be travelling, unless 
influenced by the gravity of some other body. 

It is proposed that the first rocket aimed at 
the Moon should carry an automatic short-wave 
wireless transmitter, whose signals, indicating 
both the direction and distance of the moving 
rocket, would be heard on the Earth. A large 
charge of white powder would also be carried, 
with an explosive which would blow the white 
powder over several acres of the Moon's surface 
when the rocket landed. Thus the crater caused 
by the rocket could be picked out from the 
many already there—for objects on the Moon 
200 yards in breadth can be detected and photo- 
graphed through large telescopes. The white 
patch would be an important check on the 
accuracy of the aim, for a rocket would have to 
leave the Earth at least some hours before the 
Moon reached the position aimed at. 

A human voyage to the Moon involves much 
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more difficult problems, such as how to sustain 
life outside the Earth’s atmos The first 
step would probably be to send s rocket from 
the Earth to make a turn round back of the 
Moon and then return to Earth, When circling 
the Moon the rocket would follo orbit, just 
like any other body in the heav: 

The most interesting plan for space-travel 
concerns the building and placing `: position of 
a ‘space station’. The idea is to shoot up a 
fairly small rocket until it reaches, say, a point 
600 miles above the earth—about the distance 
from London to Berlin, with the intention of 
making it circle round the Earth steadily at that 


height. When the rising rocket had re 
desired height, it would be vec 
diverting some of the rocket force 
a speed of 18,000 miles an hour v 
the rocket engine. When this s 


"ways, and 
be set by 
rad been 


reached, the power could be tur off. There 
being no atmosphere at this height to cause 
friction and slow down the rocket, it would 
continue at this speed for ever. But instead of 
continuing in a straight line into space, this 
satellite vehicle would be affected b: the force 
of the Earth's gravity; and because o^ ihe parti- 
cular speed at which it is moving in relation to its 


distance from the Earth, this gravita\ional pull 
would be exactly enough to keep the rocket going 
round the Earth for ever, a miniatur :ellite. 

A ‘space station’ without crew could first be 
tried, with various recording instruments auto- 
matically transmitting to the Earth. The next 
step might be a rocket with men aboard. If once 
a station could be maintained up there, it might 
be built up and added to, like a house, with 
material and crews sent up in supply rockets. 
A great range of scientific work, impossible on 
the Earth, could be carried out. ‘Telescopes, 
being free of the atmosphere, would be far more 
efficient. Sealed cabins would be needed, filled 
with air for the crew to breathe. Workmen 
building additions to the station would need 
strong pressure suits to keep their bodies together 
in a space in which there is no PRESSURE (q.v. 
Vol. III). Butthere would be no danger offalling 
off this station in space. Since gravity would be 
cancelled out, the builders would merely need to 
place their tools round them, floating in space, 
and these would stay exactly where they were 
put. From space stations of this kind, it 1 
argued, men might set out on the next stage 
the conquest of space. 
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The British Inter-Planetary Society exists for 
the study of problems of this kind. 
See also Vol. III: Space; Morton. 


IRANIAN LANGUAGES, see Persian Lan- 


AGES, 


IRISH LANGUAGE (Erse). This language is 
ne of the Celtic family of languages, and is the 
ost important of the Irish group which in- 
ludes Gaec (q.v.) and Manx. It differs in 
rtain distinct ways from the British group, 
; which belong We su (q.v.), Cornish, and 
reton, the language of Brittany. In Welsh, for 
stance, the original ‘q’ or ‘c’ becomes ‘p’, and 
e original ‘i’ becomes ‘i’. Thus Erse mac (son) 
Welsh map, and Erse cú (hound) is Welsh ci. 

Erse was brought to Ireland by Celtic in- 
ders in about 1000 B.c.; and down to the end 
the 18th century it was spoken by the great 
jority of the people, although never so much 
the cities, many of which were founded by the 
rse. The native 
ish were not buil- 
rs of cities. In the 
urse of the rgth 
ntury English 
uned ground 
apidly, and there 
ire now not more 
han 50,000 people 
vho speak Erse 
regularly. West 

Kerry, Connemara, 

West Donegal, and 

a small district near 

Dungarvan in co. 

Waterford are the 

main areas of Irish 

speech. Since 1922 

the Irish Govern- 

ment has organized 
the revival of Erse, 
and it is now taught 
in all the schools. 
The earliest Irish 
documents we have 

are inscriptions in a 

peculiarscript called 

Ogham, some of 

which may be as 

early as the 4th 
century, and there 


British Museum 


STANDING STONE FROM LLYWEL, 
WALES, 6TH CENTURY A.D. 
Inscribed with the name MAC- 
CUTRENI SALICIDUNI in 
Latin and Ogham characters 
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has been a tradition of literature in Erse since 
the 6th century, and a great mass of material 
from the 9th to the 19th century. Until the 
13th century Erse had a complicated grammar, 
especially in the forms of verbs, and was highly 
inflected—that is, the words had different end- 
ings according to the part they played in the 
sentence. In modern Erse, however, the gram- 
mar is much simpler. 

Erse has not given many words to English. 
These, however, are some examples: ‘shamrock’, 
‘leprechaun’, ‘tory’, ‘galore’, ‘banshee’, ‘blar- 
ney’, ‘shillelagh’, ‘colleen’. 

See also LANGUAGE STRUCTURE, 

See also Vol, I: Certc CrvruizATION; Irisn. 


ITALIAN LANGUAGE. This is one of the most 
important of the Romance LaNGUAGES—those 
languages descended from Latin (qq.v.). It is 
spoken by about 43 million people in Italy and 
about 7 million elsewhere, mainly in the U.S.A., 
Argentina, Brazil, and in parts of France, where 
Italian emigrants have settled in the last hundred 
years. It is also one of the official languages of 
Switzerland, one of whose confederated states 
or cantons, Ticino, is entirely Italian-speaking. 

Modern standard Italian is based on the 
speech of Tuscany in Central Italy, the language 
in which Danre (q.v. Vol. V), the greatest of 
Italian poets, wrote his works. As in Spanish, 
spelling in Italian is very simple, almost every 
sound corresponding to one letter, and every 
letter to one sound. There are five vowels, as 
in English, but Italian, unlike English, has only 
one sound each for ‘a’, ‘i’, and ‘u’, and only two 
each for ‘e’ and ‘o’. Most words end in a vowel, 
and the nouns are either of the masculine or 
feminine gender—most masculine words ending 
in ‘o’ in the singular and ‘i’ in the plural, and 
most feminine words ending in ‘a’ in the sin- 
gular and ‘e’ in the plural. The neuter gender, 
as we understand it, is not used in Romance 
Languages. 

There are many different Italian DIALECTS 
(q.v.), often widely differing from each other. 
In one part of north-eastern Italy a dialect of 
the Romansh language, the language of part of 
eastern Switzerland, is spoken. Italian is taught 
in most British universities mainly for the sake of 
its literature, and it ranks fifth in popularity 
among foreign languages. 


See also Vol. I: ITALIANS. 
See also Vol. IJI: ITALY, 
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JAPANESE LANGUAGE. There isa common, 
though mistaken, belief that Japanese and 
Chinese are rclated languages. In fact, little is 
known of the origin of Japanese, and the only 
language with which its relationship is proved 
beyond doubt is that of the Ryükyü Islands, 
south-west of Japan. There are several dialects 
of Japanese, but the differences are no greater 
than between the dialects of English. Nowadays, 
the Japanese of the capital, ''okyo, is accepted 
as the standard language and understood 
throughout the country. 

The language contains three types of words: 
(1) Native Japanese words, (2) Chinese words. 
Many were borrowed in ancient times, when 
Chinese was regarded in Japan as the language 
of learning and culture, like Latin in medieval 
Europe. Still more are modern words, for in- 
stance, scientific terms, often coined in Japan on 
the Chinese model (and sometimes re-exported 
to China). (3) Some words borrowed from 
western languages, mostly English. The 
Japanese sound-system is very different from 
that of English. For instance, no word or 
syllable can end in a consonant (except ‘n’), nor 
is there any P sound. So these borrowed English 
words are often barely recognizable, 'spot- 
light’, for instance, has become supotto-raito, and 
‘department-store’ has been abbreviated to 
depaato. 

Japanese cannot be fitted into any European 
system of grammar. Even adjectives can have 
a past tense. It has no genders (no masculine, 
feminine, or neuter), no article (words like 
‘a’, ‘the’ in English), and no number either in 
nouns or verbs; thus kito means ‘man’ or *men', 
and kau means ‘I (you, he, she, we, they) buy’. 
Verbs and adjectives take different endings ac- 
cording to their function in the sentence (kau 
‘buy’, katta ‘bought’, warui ‘bad’, waruku ‘badly’). 
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The order of words in a sente 


; illustrated 
by the following example: 
kinoo kaita mannenhitsu 
yesterday (I) bought iountain-pen 
wa teeburu no u arimasu. 
as for table ‘sr c is. 


‘The fountain-pen which I be 


yesterday i 
on the table.’ NES 


The Japanese are famous fi politeness, 
and in their speech they use ma: ecial word- 
forms indicating politeness o; ect for the 
person addressed or spoken al This helps 
to make up for the vagueness cais d by the fact 
that personal pronouns such as ‘T’, ‘vou’, or ‘he’ 
are rarely used. Replace katta ir example 
by o kai nasatta (‘honourable buyi d’). Since 
no one would be likely to use su ords about 


himself, the phrase must now mean ‘the pen 
which you (or he) bought’, 


we» 
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The Japanese script is an ada; ation of the 
CS er tt 
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Bodleian Library 
PAGE FROM A HISTORY OF JAPAN IN THE IQTH CENTURY, 
PRINTED 1875 
The larger, more complicated symbols are Chinese er 
ters. In Japanese these are used with phonetic letters ca 

Kana (the smaller symbols) 
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( se system and is written in vertical columns 
ght to left (see CHINESE LANGUAGE). 

- Chinese characters are pictorial the 

e can disregard the sounds the same 

ters would have in Chinese and use them 

c their own words, Just as in Europe the 

| 3 is used in many countries but pro- 

cd differently in each, one character Ed 


: ‘house’ to both Japanese and Chinese 
though the words for ‘house’ are different 
two languages. However, most characters 
zanese have at least two pronunciations, 
| Kun (the native Japanese words), and On 
orrowed Chinese sounds of the characters). 
characters X for *man', JI strength’, and 
|^ ‘vehicle’ are given the Kun pronunciation 
; used separately for the native Japanese 
ls hito, chikara, and kuruma. But the same 
acters used in a compound word are given 
Chinese sounds (On), forming the word 
ki-sha ‘rickshaw’ (a hand-drawn carriage). 
‘he characters were borrowed well over a 
sand years ago, On sounds are often very 

:e the sounds of modern Chinese. 
in Chinese words never alter in their form; 
means ‘buy’ or ‘bought’. But in Japanese 
difference between ‘buy’ and ‘bought’ is 
vn by different endings (kau and katta). So 
Japanese use the Chinese character expres- 
; the idea ‘buy’ and add after it phonetic 
‘ers, called Kana, to show the ending of the 
rd. (In English, likewise, 3 is pronounced 
‘bree’, but grd is ‘third’.) Kana are also used 
r the small words corresponding to English 
‘in’, ‘from’, and so on, which are called pre- 
positions in English, but are postpositions in 
japanese, as they come after, not before, the 
noun. There are two sorts of Kana, both derived 
from Chinese characters; hiragana are in general 
use, but katakana are now mostly limited to 
official publications and to writing foreign names 
or words, Generally, each Kana represents a 

whole syllable (as ka or so). 

Until the end of the 19th century the language 
in books was very different from ordinary speech, 
but nowadays the difference is much less marked. 
If you know spoken Japanese and about 3,000 
characters, you can read most books, except very 
learned or technical works. Since the war the 
Japanese Government have tried to limit the 
number of characters in common use to 1,850, 
and children in primary schools are taught about 
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880. Attempts have been made to abolish 
characters altogether; but this is not satisfactory, 
for many words look exactly alike in Roman 
letters, and can only be distinguished when 
written with Chinese characters. The Japanese 
will not be able to abolish characters without 
making very great changes in the language 
itself. 

See also LANGUAGE STRUCTURE. 

See also Vol. I: Jarawrsr. 


JET PROPULSION, se AincRArT ENGINES, 
Section 4. 


JOURNALIST. There are many kinds of 
journalist; but the ordinary meaning of the 
word is a man (or woman) who earns his living 
by editing or writing for a newspaper or maga- 
zine. Thus an editor is a journalist, and so is 
a junior reporter. A London daily newspaper 
may employ a staff of a hundred trained journa- 
lists, as well as receiving part-time service from 
others; a small country paper may be conducted 
by two or three staff men, with one or more 
juniors. The chief difference between an im- 
portant daily newspaper and a country weckly 
is that in the daily the work must be subdivided 
and specialized, while in the country weekly 
each senior man must be ready to turn his hand 
to anything. Thus the editor (who may be the 
proprietor) often takes a share in the reporting, 
and the senior reporter usually acts as deputy 
editor. On such papers reporters get some train- 
ing in sub-editing. As reporters they have to be 
a good deal more than shorthand writers. Much 
of their work may consist in reporting speeches; 
but they may also have to report the local agri- 
cultural show, write a notice of a play, film, or 
concert, describe some outdoor event—in short, 
to supply an accurate and readable account of 
anything in which the public is interested. 
Most editors claim that there is no better 
training for journalism than work on a good 
country weekly. Many distinguished journalists 
have begun their career in this way. Assuming 
an education at least of secondary type to start 
with and some practice in shorthand, a junior 
reporter on such a paper may already be doing 
useful work in less than a year, and in his third 
year he should be capable of being sent any- 
where. The wide variety of events he will be 
called upon to cover will bring him in contact 
with men and women of all kinds. Such a train- 
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ing gives a keen young man 7 
very valuable all-round ex- 
perience. 

As well as serving on daily 
and weekly newspapers, 
however, journalists may be 
engaged on periodicals 
(which may contain more 
comment than news), on 
news agencies, on magazines, 
on the B.B.C., and on the 
feature and picture sides of 
the great dailies. The news- 
script read out by the B.B.C. 
announcer is prepared by 
trained journalists; and this 
highly skilled work is often 
done under pressure as great 
as that of producing anews- 
paper. Many Government 
departments and commercial 
bodies also employ trained 
journalists as ‘public relation officers’ (see PRo- 
PAGANDA AND ADVERTISING), 

The ‘free lance’ is another recognized type of 
journalist. He does not belong to any salaried 
staff, but contributes to publications of many 
kinds. A writer who becomes widely known 
under his own name and writes regularly is 
considered to have reached the top of the tree 
in free-lance work. 

Technical journalists are employed on the 
periodical publications which supply the needs 
of many professions, trades, and crafts, such as 
the law, medicine, engineering, architecture, 
building, the hardware industry, and the news- 
papers themselves. Such men are either mem- 
bers of their specialist callings who have turned 
to journalism, or else are journalists who have 
become specialists. Contributors have usually 
to be highly qualified specialists, and the editor 
is often a well-known membér of his profession. 
The technical process of editing and getting a 
publication to press, however, has to be done 
by a qualified journalist. 

See also Newspaper. 


JUNK. Junk and Sampan are the common 
names for Chinese ships and boats. Both terms 
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THE CHINESE JUNK, ‘KEYING’, OFF GRAVESEND, 184 
This was the first Chinese vessel to sail into Western rs 


have been used by Europeans > the 17th 
century. There are very many 's of junk, 
differing in size, build, and ric. Commonly 
junks have flat bottoms and huli- livided into 


watertight compartments by bult'^ads. Their 
hulls appear box-like to Western «^s and often 
have high poops; but the junkma: is an experi- 
enced and cunning seaman who bas made up 
his own peculiar way of doing things, and he is 
in no way less cunning than the Western sailor. 
The most usual form of Chinese sail is the 
balance lug, and this has bamboo battens across 
the sail horizontally, The sails were formerly 


made of matting, but now more durable canvas 
is used. These sails set very flat and can be 
quickly reefed by tying battens together. The 
junkman is skilled at sculling over the stern with 
a big oar known as a Yuloh, the action of which 
is like that of a fish’s tail. Junks have distinctive 
colouring; the junkmen of Foochow, particu- 
larly, attach great importance to decoration, 
which is always vivid yet in excellent taste. 
Many types of Chinese sea-going junks display 
a large eye painted on the bow, so that the 
junk can see where it is going. The largest 
trading junks have as many as five masts. See 
also SAILING. 
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KAYAK, see Canoe, Section 2. 


KIEL CANAL, This is a ship canal in North 
Germany, 61} miles in length, linking the North 
Sea with the Baltic, It runs from the mouth of 
the Elbe to Holtenau, near Kiel, and very 
greatly reduces the sea journey from London 
to the Baltic ports. One of the main reasons for 
building the canal was to provide the German 
Navy with means of communication between 
the naval stations at Wilhelmshaven and Kiel, 
avoiding the long passage round north Denmark. 

Construction of the canal was begun in 1887, 
and took 8 years. The building equipment was 
large for those days. There were 46 excavators, 
20 dredgers, 240 steam-shovels, nearly 100 loco- 
motives, and nearly 3,000 wagons. For part of 
the time 8,000 men were engaged. Although 
there were no unusual engineering difficulties, 
since most of its route is through soft ground, the 
canal had to cross a number of roads and rail- 
ways. There are seven bridges over it and many 
ferries. 

About two-thirds of the length was cut 
through dry ground. One-third crosses Lake 
Eider, in which the channel was excavated by 
Drepcers (q.v.). Much of the mud and sand 
raised in this way was pumped through pipes 
for 2,000 feet and deposited on the sea-shore. 
In 1907-9 the canal was considerably enlarged; 
the bottom width was increased from 72 feet 
to 144 feet, and the depth from about 30 feet 
to 36 feet. 

Occasionally IcE-BREAKERS (q.v.) have to be 
used in the winter, but the canal is never closed. 
Ships may pass through under their own power, 
or may be towed. The limits of speed allowed 
are 5'4 and 8:1 knots. About 56,000 ships have 
used the canal in a busy year, an average of 
more than 150 every 24 hours. 

See also CANALS. 
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KNOTS. The word ‘knot’ covers in a general 
way all methods of joining ropes, but it is also 
applied to fastenings made in a single rope by 
twisting it or using its own strands, The word 
‘bend’ is used for methods of joining ropes to- 
gether, and a ‘hitch’ is used for fastening a rope 
to something solid, such as a pole. A ‘splice’ is 
a more permanent way of joining two ends of 
rope by interweaving strands. A ‘sennit’ or 
‘plait’ is an interweaving of cords to form a 
pattern. “Lashings’ are used for roping together 
spars, as is done in scaffolding. 

Rope has been used from prehistoric times. 
The peoples of ancient civilizations, such as the 
Egyptians, were skilled rope-makers. Therefore 
the knowledge of different knots for different 
purposes is an old one. The Incas of Peru (q.v. 
Vol. I), who made elaborate suspension bridges 
over rivers and ravines with rope, must have 
been thoroughly versed in the science of knots. 
Of the many different knots, the majority were 
used by sailors in the days of SaruiNo Sutrs (q.v.). 
But knowledge of knots is important to many 
other people besides sailors. Mountaineers, 
crossing over glaciers or precipitous rocks, work 
in parties of three or four and are roped together 
in such a way that if one falls the rope will hold 
him (see MOUNTAINEERING, Vol. IX). A climber 
who has fallen down a crevice or cliff, and is 
hanging by a taut rope round his waist, can 
often get up again by using separate loops of 
rope, one for his arms and shoulders and one 
each for his feet, which he fastens on to the taut 
rope with ‘prusik knots’ or ‘friction hitches’ (see 
Fig. 1). These knots hold tight when there is 
strain on them, but can be slipped up the taut 
rope when there is no strain. So the climber, 
by releasing the strain on each prusik knot in 
turn and pulling it up, can gradually reach the 
top again. Knots for various purposes are used 
by farmers, woodmen, builders, and others; in 
fact, they are of such general use that training in 
the use of them forms an essential part in the 
training of Boy Scouts (q.v. Vol. IX). For the 
average person a knowledge of less than a dozen 
knots will suffice for all normal occasions. 

A knot depends on friction to prevent its 
pulling undone. When a sailor has a rope about 
to take a heavy strain, he will throw a few turns 
around a post or bollard, and hold the free end 
in his hand. He will then be able with the aid 
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Front Front Back 
na ny. He Md 


KNOTS 
1. Prusik knot 7. Bowline 
2. Overhand knot 8. Clove hitch 
3. Figure-of-eight knot g. Round turn and two half- 
4. Sheet bend hitches 
5. Reef knot 10. Turk's Head 
6. Granny 11. Eye splice 


of the friction in the turns to resist a pull of 


many tons. Knots for fastening rope to solid 
objects include one or more complete turns for 
this reason. Similarly, in a good knot for uniting 
ropes, parts are doubled back and squeezed so 
that a pull increases the friction within the knot. 
A good knot should be free from violent kinks 
which damage the rope; it should also be easily 
untied. 

To stop a rope running through the hands 
or a hole, some form of stopper knot is used. 
Two simple ones are the overhand (Fig. 2) 
and figure-of-eight (Fig. 3). For joining ropes, 
whether they are the same thickness or not, a 
sheet bend is used (Fig. 4). The name comes 
from its use in joining the sheet (controlling rope) 
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to the corner rope in a sail. Wher: the two ropes 
being joined will press against somthing, as the 
string round a parcel does, a : ot is used 
(Fig. 5 a). The unskilled perso: 1 ‘granny’ 
(Fig. 6) by making both twist same way. 
In the reef the second twist is r: pposite to 
the first, so that each rope doub! eck on itself 
and is held by the loop of th It can 
usually be untied by pulling t! halves of 
one rope into a straight line (: . 5 b) and 
sliding the other off. 

The bowline (Fig. 7 a) mak m loop in 
a rope. Allow enough for the loc ien twist a 
ring in the rope. Pass the en ugh this, 
around the main rope (Fig. 7 ind back 
through the ring. To fasten a ropc to a pole, 
when there is to be a load on both ends of the 
rope, a clove hitch is made (Fi ). This may 
be worked around the pole ( b), or if the 
end of the pole is free, two loops inay be made 
(Fig. 8c) and slipped over it. Ií end of a 
rope is to be fastened to a pole or ring a ‘round 
turn and two half-hitches’ is a | general- 
purpose method (Fig. 9). The ropes end com- 
pletely encircles the pole and is thon made to 


form a clove hitch around the main part. 
There are many beautiful and <«implicated 


ornamental knots. A fairly cas; one is the 
Turk’s Head, which is used to decorate a pole 
or as a scarf ring. It must be wor? ound the 


fingers or a pole (Fig. 104). Push part 1 under 
part 2, and take the working end over part 2 
and under part 1 (Fig. 10 5). This completes 
a single Turk's Head, which may be doubled or 
trebled by following ‘4’ around two or three 
times with ‘3’ (Fig. roc). 

The most useful splice is the eye-splice. Unlay 
the strands for a short distance and tuck one 
under a main strand (Fig. 11a) leaving the 
others as shown. Use a spike to open the strands 
if the rope is stiff. Lift the next strand and tuck 
No. 1 under it, going in where No. 2 comes out 
(Fig. 11 b). Turn the splice over and tuck No. 3 
under the only vacant strand (Fig. 11 c). Pull 
all the strands tight. Take each strand again 
‘over and under one’ in turn twice more to com- 
plete the splice (Fig. 11 d). 

See also Vol, VII: RoPE-MAKING, 

See also Vol. XI: First Arp. 
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5UAGE is the basis of human communica- 
it enables a man to tell other men what 
thinking. Without it there could be no 
nge of ideas. It is also essential to most 
of physical communication—the trans- 
g of people or goods from one place to 
er. Most exchanges of goods between men 
ar only a fulfilment of some agreement which 
I cen reached by the use of words. Even the 
n s by which a man can make his way from 
c illage to another, or steer a ship from one 
c nent to another, would not be known un- 
|. those who had gone before had passed on 
t they knew. 
"though animals, birds, and insects can com- 
icate with one another in some way, man 
e can pass on complex thoughts. That, in 
.is what makes language grow. Language 
d -clops as the ideas which man wishes to ex- 
vress to his fellows become more complicated. 
is possible, through the study of old books, to 
ch a particular language struggling with the 
blem of expressing new ideas—especially 
abstract ideas—and often having to borrow 
words for this purpose. We can see words like 
‘duration’, ‘minority’, ‘motive’, and ‘object’ 
coming into English from Latin or French in 
the later Middle Ages, because Englishmen 
were beginning to express ideas in their own 
language which needed those words. 

One of the great difficulties of communication 
is that knowledge of one’s own language alone, 
though it enables one to talk to people who know 
it, also cuts one off from most of the rest of man- 
kind, We read in the first Book of the Bible that 
originally ‘the whole earth was of one language 
and of one speech’, but that when men tried to 
build a tower which would reach to the heavens 
their language became split into many tongues. 
We know, however, that differences of speech 
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really go back to the earliest times of man's 
history, and that they may have been caused by 
certain differences in the bodily structure of men. 
Thus when we find the consonants ‘k’, ‘q’, and 
'f' are common in a primitive language, it seems 
to be because the people who use it have short 
upper lips, while the frequent use of ‘p’ denotes 
a people with long upper lips. 

The first great change which happens to a 
language is that it comes to be used for writing 
as well as for speaking. This means that it tends 
to become standardized. But there is a signifi- 
cance in the actual regions in which one language 
rather than another will become standardized. 
In central Europe it is possible to find language 
frontiers for which no obvious cause exists; on 
one side of a line one language is spoken, and 
on the other quite a different one. Yet often, 
if we trace back the history of a region in which 
this occurs, we find that the people on one side 
of the line were converted to Christianity cen- 
turies ago by missionaries who travelled from 
a particular country, and that a church organiza- 
tion was then built up which included the con- 
verted people. With Christianity came writing; 
the language spoken within that church or- 
ganization at that period then became fixed as 
the permanent tongue of those people. But 
other people living only a few miles away may 
have been converted to Christianity by mission- 
aries coming from a different country; in that 
way a different language would be fixed. 

The fruitfulness of language as a means of 
communication is shown by the development of 
science and the arts. No one ever makes great 
discoveries in science or thinks out new ideas or 
produces works of art entirely by himself. He 
depends largely on others, and needs the stimulus 
that is given by discussion and criticism. If we 
study the way in which there arise what are 
known as ‘schools’ of art or literature or music— 
that is, large groups of men who are producing 
writings or works of art of much the same kind, 
all at one time and in one place—we see that 
they usually come from the mingling of different 
traditions. 

England in Shakespeare's day shows how the 
writings of French and Italian poets, along with 
the literature of the ancient world, influenced 
English traditions, offering men new possibilities 
in the use of language and suggesting to them 
new forms of literature. From Italy came the 
sonnet; the plays of Rome, tragedies and 
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comedies, met the old English religious drama 
of the Middle Ages, and there arose the great 
school of play-writers, of whom Shakespeare was 
the greatest (see DRAMA, Hisronv or, Vol. XII). 
Foreign writers, provided they can be under- 
stood and also that they are not too different, 
are particularly stimulating. To keep to the 
narrow native field of any country has a deaden- 
ing effect on literature, art, or thought. The 
differences between languages have always 
tended to force art and thought into rather 
narrow divisions. Yet men have been able, 
time after time, to overcome the barriers of 
language. 

There are, in fact, many people in the world 
who quite naturally speak more than one lan- 
guage, such as many of the inhabitants of Wales, 
who can talk and write in both Welsh and 
English, or many Africans, who can speak at 
least two or three different regional languages. 
It is important to realize that there is nothing 
strange or difficult in being able to use more 
than one language. It is a matter of custom. 
There have been several occasions in history 
when people living in a large area of the world 
have had two languages, their own and a com- 
mon language used by all the various people 
inhabiting the area. In classical times, for in- 
stance, Greek came to be the language of the 
Eastern Mediterranean countries. This was due 
partly to the conquests of ALEXANDER (q.v. Vol. 
V), who invaded Asia Minor in 334 B.C. and, 
by the time he died 1r years later, had created 
an empire which stretched from the Adriatic 
Sea to the River Indus, and from the Black Sea 
to the Nile and the Indian Occan. Partly, also, 
the widespread Greck speech was due to the 
influence of Greck traders. As a result, the 
people of this great area of land spoke their own 
various languages and also Greek. St. Paul's 
Epistles, written in Greek, could be understood 
by Christian converts equally in Rome and in 
Corinth (Greece) and in Ephesus (Asia Minor). 
Within 300 years of Alexander the eastern 
Mediterranean countries had become part of 
the Roman Empire, which extended as far as 
the Rhine and, later, to the Lowlands of Scot- 
land. In the Roman Empire there must have 
been many people who quite naturally spoke 
three languages, their own native tongue as well 
as GREEK and Latin (qq.v.). Educated Romans, 
and citizens of the Roman provinces of the West, 
spoke Greek as a matter of course. When Julius 


Caesar was murdered, he did not make his 
dying exclamation to young us in Latin, 
Et tu, Brute, as Shakespeare has ut in Greek; 
he said, Kai su, teknon, which adly *Even 
you, child" 

The Roman Empire, in fa: made pos- 
sible because the problem of cor 'ication had 
been solved, and the Romans ble to give 
Europe one civilization. They this in two 


ways—by building a system ds, which 


linked every part of the Em see ROMAN 
Roaps), and by giving to tho » lived in it 
a common language. 

It is not only through conq) as in the 
times of Alexander and Caesar, a common 
language comes to be adopte different 
peoples. The movements of non tribes have 
sometimes led to a single langu being used 
over a wide area by very different peoples; it 
was this that caused ARABIC (q.v.) 19 be spoken, 
as it is now, from southern Arabia :o the Atlantic 
coast of North Africa. A remar! le example 
of language spread by the trav sea traders 
may be found in the Pacific, wb=e the Poly- 
nesian language is spoken from i to Easter 
Island and from Hawaii to New “Sealand (see 
Oceanic LANGUAGES). The most recent example 
is that of English. Trade and concwest together 
have made English the common |.» age of the 
educated classes of India, though ‘tional feel- 
ing, an historic cause of the division c “languages, 
is tending to the abandonment c” English in 
India. In western Europe, the need for carrying 
on commerce with Britain and America is the 
reason for English being taught to children in 


many countries. Years ago the German states- 
man BISMARCK (q.v. Vol. V) realized the im- 
mense signification of the fact that two of the 
greatest states of the world spoke the same lan- 
guage, Great Britain and the United States. It 
gave them, he said, a tremendous advantage 
over other countries. ? 
But although the needs of communications 
have sometimes caused a single language to pre- 
vail over many countries, and this in turn has 
strengthened later communications, some periods 
of history have shown an opposite tendency. 
The Reformation, and the loosening of the ties 
of a centralized Church organization, led to men 
abandoning Latin as a normal means of com- 
munication in speech or writing. By this Europe 
lost a great deal. When George I came to 
England as king from Hanover, he could speak 


no English, and most English statesmen could 
speak no German. Sir Robert Walpole, his 
Prime Minister during a large part of his reign, 
could communicate with his sovereign only in 
Latin, and neither could speak it fluently. King 
George had expected that the Prime Minister 
could at least speak French, but this he could 
not do. 

Later the growing sense of separate nationali- 
ties—‘nationalism’—affected many countries. 
Pride in a man's nation brought with it pride 
in his language. A group of Czech patriot- 
cholars, who lived early in the 19th century, 
nce passed in the street two Czech girls and 
eard one say to the other, ‘Don’t speak in 
Czech; they will think we are kitchen-maids’. 
Che ancient Czech language had been aban- 
doned by the upper classes of the country after 
ts conquest by the German-speaking Austrians. 
Such groups of patriots deliberately set out 
to make Czech once more a literary language 
which people could be proud to use; by doing 
this, they were largely responsible for the crea- 
don of the Czech nation of to-day. 

In the 20th century, national feeling has be- 
come strong in many countries. As local tongues 
are fostered, communication by speech becomes 
more difficult. Modern civilization is faced with 
the same problem as faced the Romans—the 
creation of universal means of travel and a 
universal language. Only the first part of the 
problem has been solved: never before have men 
been able to move more easily from one part 
of the world to another. But the problem of 
different languages remains unsolved. 


See also TrapE Rourrs; LANGUAGE, HISTORY OF; 
LANGUAGE STRUCTURE) SreecH; INTERNATIONAL LAN- 
GUAGES, 


LANGUAGE, HISTORY OF. It is obvious 
that a language changes in the course of time. 
In English this can easily be seen by reading 
the Anglo-Saxon Chronicle, Chaucer, and Shake- 
speare, and comparing them with modern 
English (see ENGLISH LANGUAGE, HISTORY OF). 
There are many different kinds of changes; 
some are obvious, such as changes in meaning, 
old words dying out, or new ones coming in. 
But the most important kind of linguistic change, 
‘sound-change’—that is change in the pronuncia- 
tion of the spoken language, is not generally 
appreciated. The following example illustrates 
the nature of sound-change. The Anglo-Saxon 
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word stén has changed into the Modern English 
word ‘stone’; similarly Anglo-Saxon bdt has 
changed into Modern English ‘boat’. In fact, 
we can state what is called a ‘sound law’: the 
Anglo-Saxon sound (or ‘phoneme’) d normally 
changes into the Modern English phoneme ou, 
written in various ways, as o as in stone or oa as 
in boat. But sometimes there are exceptions. 
For instance, Anglo-Saxon Aádlig has changed 
into Modern English ‘holy’ correctly enough, 
but Anglo-Saxon Adlig deg has changed into 
Modern English ‘holiday’, not ‘holy day’. 

Two languages are said to be ‘related’ if and 
only if they were both once the same language. 
Thus Italian and Spanish are related because 
they were both once Latin (q.v.). From our 
history we know that, in Italy, the language 
which was once Latin is now Italian and that, 
in Spain, that which was once Latin is now 
Spanish. We may express the relationship be- 
tween Latin, Italian, and Spanish by means of 
a diagram: 

Latin 


Italian Spanish 


It is not often that we are so fortunate as to have 
all the three members of the diagram present. 
For instance, we know that English and Dutch, 
just as much as Italian and Spanish, are related 
languages. Only there is no top member of the 
diagram: 

? 


English Dutch 


Virtually nothing is preserved of the language 
that has become, on the one hand, English, and, 
on the other, Dutch. But, if all our Latin had 
perished, we should still be able to reconstruct 
it to some extent, from Italian, Spanish, and the 
other Romance Languages (see FreNcH and the 
Romance LANGUAGES). And this is just what we 
have to do in the case of English and Dutch: to 
reconstruct partially a new language to put in 
the top place of the diagram. We call the family 
to which English and Dutch belong, the GER- 
MANIC Family (q.v.) and the parent language we 
call ‘Primitive Germanic’. It is, of course, easy 
to proceed from the idea of two related lan- 
guages to that of a family of related languages, 
sub-families, sub-sub-families, and so on. Work- 
ing along these lines, people interested in the 
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scientific study of languages have been able to 
divide the languages of the world (some 7,000 
in number) into about 200 families, and these 
into sub-families, and so on, with no relationship 
between any two of the 200 families. Some of 
these families are very large—INpo-EUROPEAN 
(q.v.) to which English and Latin belong, con- 
tains many hundreds of languages; whereas 
some contain just one language: JAPANESE (q.v.), 
for instance, is not related to any other language. 

Most people think that related languages 
must be in some way similar, either phonetically 
or in grammar; but this is not true. Italian 
and Finnish, which are unrelated languages, 
sound very similar to English ears; but English 
and Welsh, which arc related languages, are 
quite dissimilar in grammar. Speakers of two 
related languages need not have any other com- 
mon characteristic, either cultural or racial. It 
is very important not to confuse linguistic rela- 
tions with racial relations. For instance, FINNISH 
(q.v.) and Hungarian are certainly related lan- 
guages. But, racially, the Hungarians are unlike 
the Finns and like the Turks, while the Finns 
have taken much of their culture from the 
Swedes. The Hungarian language, however, is 
not related to Turkish, nor is the Finnish lan- 
guage related to Swedish. 

Words are related in just the same way as 
languages. We say, for instance, that Latin 
amare ‘to love’ has become both Italian amare 
and Spanish amar; or, conversely, that both 
Italian amare and Spanish amar are derived from 
Latin amáre. Similarly, we can draw diagrams 
showing the descent of phonemes (or sounds) 
according to sound-laws; thus Anglo-Saxon stan 
‘stone’ clearly corresponds to Stein in the related 
language German; and, in fact, we have: 


Primitive Germanic ai 


| 
oo 
| 


Anglo-Saxon à German ei 


Sound-laws do not necessarily operate only be- 
tween similar sounds; often widely different 
sounds are concerned. Thus the word for ‘warm’ 
was ghwermos or ghwormos in Primitive Indo- 
European; it has become gharmas in Sanskrit, 
thermos in Greek, formus in Latin, and ‘warm’ in 
English, all with very different initial sounds. So 
related words do not always show any sign of 
similarity, and similar words are not necessarily 
related. Thus Danish hoppe ‘mare’ sounds like 
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Greek hippos ‘horse’, but thé tw ords are not 
related. On the other hand, ‘co 1 ‘beef? are 
related, that is to say, that th both once 
the same word in the parent la: Primitive 
Indo-European gwous became in Primitive 
Germanic, then c in Anglo-Sa; id, finally, 
‘cow’ in Modern English. Th: Primitive 
Indo-European gwéus became the lan- 
guage of the Samnites (a diz ly related 
to Latin) and passed thence atin; the 
Latin accusative bovem becas f in Old 
French, and, with the Normans. t rd passed 
into Middle English as boef, lai ming béf, 
and finally ‘beef’. 

The problem of deciding whx r not there 
is sufficient evidence for consi : two lan- 
guages as related is difficult a! nical. In 
most words (imitative ones su ‘cuckoo’ 
excluded) there is no direct cor 1 between 
sound and meaning: no reason own to us 
why in English the word for 4 s! i be ‘four’ 
and that for 6 should be ‘si than the 
other way round. Let us consic'e ne English 
words beginning with the sounc n’, ‘tame’, 
for example. If English and Gero were un- 
related, there would be no reaso v words of 
the same meaning in German sho: egin with 
one German initial sound rathi another 
(except in so far as one Germa: il is com- 
moner than another). But, in fa respond- 
ing to many English words which in with t 
we find an undue proportion of Gesien words 
of the same meaning beginning witi ;—such as 
‘ten’ zehn, ‘tame’ zahm. If English wad German 
were unrelated this effect would have to be due 


tochance. But, if they are related (as is the case) 
it is due to the fact that initial English ‘t and 
initial German ‘z’ were both once one and the 
same phoneme in their common parent lan- 
guage. It is, in fact, only the heaping-up of 
‘coincidences’ like this that proves linguistic 
relationship. 

The question whether, in fact, all languages 
are related, that is whether language has a com- 
mon origin, cannot be answered. Man has been 
speaking for a very long time indeed and, during 
this period of time, sound-change must have 
removed every trace of the original state of 
affairs (see SeEEcH). So-called primitive lan- 
guages, such as AMERICAN INDIAN LANGUAGES 
(q.v.), do not represent an original state of affairs 
any better than ‘civilized’ languages. In fact, 
a difference between primitive and civilized does 


not exist in language. For instance, some 
civilized languages and some primitive ones 
have little grammar (such as English and 
Samoan), yet some have much (such as Greek 
and most North American Indian languages). 


LANGUAGE STRUCTURE. Most people 
have held certain general ideas about the struc- 
ture of language; for example, that it is com- 
posed of sentences, words (which may be grouped 
into parts of speech), and endings or inflexions 
such as the ‘s’ in ‘dog’s’ or the ‘er’ and ‘est’ in 
higher’ ‘highest’), But philologists (those who 
study languages scientifically), have come to look 
at language in a different way, and to conclude 
that, although these distinctions are sometimes 
onvenient, they do not apply always and to all 
anguages. For example, in some languages 
words are built up by a number of ‘suffixes’ 
additions) as in the English words, ‘thought- 
(ul-ness’ or ‘kind-li-ness’, Sometimes this results 
in very long words which might be regarded as 
phrases or sentences; for example, the Eskimo 
word aulisautissarsiniarpunga, ing ‘I wish I 
iad something which would do for a fishing 
ine’, is built up by means of a number of 
suffixes from a short word meaning ‘to fish’. 

In ordinary grammar we learn that there is 
: clear distinction between a verb (a word that 
denotes action) and a noun (the name of some- 
thing). In Hungarian, however, it seems that 
the verb and noun were not originally distinct: 
for the suffix ‘unk’ (denoting the first person 
plural ‘we’) may be added to either a noun or 
a verb: as in ház Shouse’ and hdz-unk ‘our house’, 
or vár ‘he waits’ and vdr-unk ‘we wait’. A 
sentence is generally defined as being complete, 
a word by itself being incomplete, and there is 
certainly a difference of this kind between ‘the 
man went away’ and ‘man’. A long argument, 
however (such as a mathematical proof), though 
it may be composed of several sentences, is not 
really complete until it is finished. From these 
and similar examples it seems that these ideas 
(sentence, word, part of speech, and ending), 
though convenient when applied to a few lan- 
guages such as Latin, are not universal and 
cannot be defined. 

There are, however, four things which apply 
to all languages. 

1. The first is the Utterance, which may be 
defined as a block of intelligible speech-sound 
marked off by a period of silence at either end. 
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a. The second, and perhaps the most im- 
portant, is the Phoneme, the name given to a 
sound which can act as the sole means of dis- 
tinguishing one word from another. Thus in 

ish the difference between the sounds ‘t’ 
and ‘d’ is a difference between be- 
cause at least one pair of words ‘tin’ and ‘din’ 
is distinguished solely by it. In the name of the 
flower 'kingcup', however, the difference be- 
tween the two 'k' sounds is not a difference 
between , because no two English 
words are distinguished solely by that difference. 
It is true that, in actual fact, the two ‘k’ sounds 
in 'kingcup' are different; the ‘k’ which is pro- 
nounced before the vowel ‘i’ is different from 
the ‘k’ before the vowel ‘u’, Yet because the 
difference does not serve to distinguish two 
English words, it is not noticed by people who 
speak the language. 

In Japanese, the ‘h’ of the word hati ‘from’ is 
pronounced like the ‘h’ of English ‘house’; but 
another Japanese word hito ‘one’ starts with an 
‘h’ which is pronounced like the German guttural 
sound ‘ch’, But this is not a difference be- 
tween phonemes in Japanese because no two 
Japanese words are distinguished solely by it. 
In Norwegian, however, this very same differ- 
ence in sound is a difference between phonemes 
because it is the sole means of distinguishing two 
words, such as Aere (to hear) and Ajere (to drive) 
(kj is merely a spelling for the German ch sound). 
The phoneme theory is very important in the 
construction of ALPHABETS (q.v); a perfect 
alphabet must have only one phoneme for each 
letter and only one letter for each phoneme. 
The English alphabet is thus very imperfect 
(‘thought’ has seven letters but only three 
phonemes) whereas the Welsh alphabet is 
perfect. 

9. The third is ‘Class’. Instead of grouping 
words into nouns, verbs, adverbs, and so on, 
philologists group them into two classes: a "large" 
clas which contains words we might normally 
call nouns, verbs, adjectives, and adverbs, words 
which name things, actions, qualities, and so on, 
and to which words may be added at will; and 
a ‘small’ class, to which words cannot be added 
at will and which includes such parts of speech 
as pronouns, conjünctions, and prepositions. 
Some languages have a third, very large, class. 
Thus in Chukchee, a language spoken in North- 
east Siberia (see SIBERIAN PEOPLES, Vol. I), in 
order to say ‘I’ll cut your finger’ you must first 
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make a verb ‘to finger-cut' and then conjugate 
this verb. The class to which the Chukchee 
‘verb’ ‘to finger-cut’ belongs will clearly be ‘very 
large', because it will contain a unit for every 
possible combination of action and object. 

4. The fourth is ‘Category’, which includes 
such ideas as number (singular and plural), 
tense (past, present, and future), and so on. 
Some categories are found in many languages, 
some in few. The following are common 
categories. 

(i) Number. In many languages singular and 
plural are distinguished (English, house: houses; 
and German das schüne weib, ‘the beautiful 
woman': dieschünenweiber, ‘the beautiful women’) ; 
some languages have a dual (a special form for 
a pair of things) as in Greek, hippos a ‘horse’, 
hippo ‘a pair of horses’, hippoi ‘horses’; and Tyat- 
tyalla, an Australian native language spoken in 
Victoria, has a ‘trial’ as well (a special form for 
a set of three things), for example, gattimgatlimek 
‘a boomerang’, gatlimgattimul ‘a pair of boome- 
rangs, gatlimgattimurrakullik ‘a set of three 
boomerangs', gattimgattimurrak ‘boomerangs’. 

(ii) Case denotes the function of a word in a 
sentence: the subject of the sentence, for instance, 
is in the nominative case, the object in the accusa- 
tive, and the possessive (a word like ‘dog’s’) is 
in the genitive case. Some languages have nearly 
fifty cases. In Finnish we have, for instance, 
kirja ‘the book’, kirja-ssa ‘in the book’, kirjaan 
‘to the book’, kirja-tta ‘without a book’, kirja-lla 
‘at the book’. English words formerly had 
more changes of endings to indicate cases than 
they have to-day (see ENGLISH LANGUAGE). 

(iii) Degree is usually expressed by the ending 
of the adverb or adjective. In English there arc 
three degrees: positive (‘long’), comparative 
(‘longer’), superlative (‘longest’). Welsh has a 
fourth degree: du ‘black’, dued ‘as black’. In 
Finnish it is possible to have the comparative in 
a case; for example, in the sentence se on pohjalla 
laatikossa ‘it is in the box, at the bottom’, the 
word pohjalla can have the form pohjemmalla, 
meaning ‘more at the bottom’. 

(iv) Person. This is generally regarded as apply- 
ing only to verbs, as in Latin amo ‘I love’, amas 
‘thou lovest’; but actually it is not confined to 
verbs. In Finnish we have kirja ‘book’, kirja-ni 
‘my book’, kirja-si ‘thy book’; and in Welsh at 
‘to’, at-af ‘to me’, at-at ‘to thee’. In some lan- 
guages there is a distinction between ‘this’ (near 
me), ‘that’ (near you), and ‘that’ (near him); 
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thus Spanish este, ese, aquel. A verb 
six or more persons. Languages ol 
seventh impersonal form, such as 
taan, or Welsh dywed-ir (‘they say’, 


may have 
n have a 


—in French on dit and German man sagt). 
The Basque personal system is very complicated 
and has forty forms, of which t! wing are 
examples—eramatendet ‘I carry it, :.umatenditut 
‘I carry them’, eramatendizut ‘I carry it for you’, 
eramatendezu ‘thou carriest it’, alendituzu 
‘thou carriest them’, eramalendigulz ‘iney carry 
them, for us’. 

(v) Tense. The’ obvious division of time into 
past, present, and future frequently plays a great 
part in language (Latin amdvi, amo, amabo, ‘I 
loved, I love, I shall love). However, many 
languages make no use of tense; thus Malay 
bilang means either ‘spoke’ ‘speak’, or ‘shall 
speak’, and Anglo-Saxon has no future tense. 

(vi) Voice, mood, and aspect denote the way in 
which the speaker regards the action. In Latin 
and English we speak of the active voice ‘I love’ 
(in which the principal person or thiug indicated 


carries out the action); the passive voice ‘I am 
loved’ (in which the action is carcicd out by 
some other person or thing); the indicative 
mood, ‘the king lives’ (which is a direct state- 
ment); the subjunctive mood, ‘long live the 
king! (which is a wish); the imperative mood, 
‘live in peace, O king! (which is a command). 

One form of ‘aspect’ shows the difference be- 
tween something which happens instantaneously 
and something which takes some time in hap- 
pening. Thus the verb ‘kill’ is ‘instantaneous’ 
in aspect because its action must take place in 
one instant. of time, whereas the verb ‘walk’ is 
‘durative’ because its action is continuous (the 
terms ‘perfective’ and ‘imperfective’ are common 
alternatives to ‘instantaneous’, and ‘durative’). 
The differences of aspect expressed in some lan- 
guages cannot easily be translated; in Russian 
both ostretit? and vstrecha? must be rendered by 
‘to meet’ in English, but the former is instan- 
taneous and the latter durative. 

See also SPEECH; LANGUAGE, History OF. 


LATIN LANGUAGE. Latin is one of the most 
important languages belonging to the group 
which experts in philology (the science of lan- 
guage) call INpo-EunoPEAN (q.v.). It differs 
from its modern descendants, and from English, 
in that it is a ‘flexional’ type of language, that 
is, the function of a word in a sentence is shown 


by changes in the word itself, instead of by 
means of other small words, such as prepositions, 
pronouns, and articles. For instance, the English 
sentence "The mother gave a knife to the servant 
would in Latin be: Mater ancillae cultrum dedit, 
which is literally, "The mother’ (subject), ‘to the 
servant’ (indirect object), ‘a knife’ (object), ‘gave’ 
verb). This is the usual word-order in Latin. 
l'o say “The servant gave a knife to the mother’, 
ve should simply change the position in the 
ntence and the endings of the words mater and 
ncillae, to show their new meaning: Ancilla matri 
iltrum dedit. In early times Latin was simply 
xe local speech of the ancient province of 
:tium, the part of Italy in which the city of 
ome stood. It was closely related to other 
cal ways of speech or Diaects (q.v.) of the 
lian peninsula, particularly Oscan and Um- 
ian, and was at first of no greater importance. 
ie position of the city of Rome, as the centre 

‘he rapidly expanding Roman Empire, caused 

language to become the language of civilized 

ope (see Roman Civilization, Vol. I). From 

ist to the 5th century A.D., most of the 
stern world then known was under Roman 
inion. The Romans colonized far and wide 

: deliberate policy, and one of their first cares 

for their language. They believed that if 

"juered peoples learnt Latin, they would 

e readily accept the Roman way of life. 

;ools were founded in many parts of the 

pire, where the Latin of Rome was taught, 

d any citizen of the Empire with a good com- 

;and of Latin might be employed by the Roman 
Government, 

Thus the spread of Latin was partly a matter 
of Roman policy; but the fact that Roman 
Europe was, with some important exceptions, 
governed from Rome made it necessary to have 
a language which was understood everywhere 
(see INTERNATIONAL Lancuacss). Such a lan- 
guage was necessary for traders, who travelled 
to all parts of the Empire. Soldiers of many 
races, and brought up to speak various lan- 
guages, were serving together in the Roman 
armies, and learnt to speak Latin. At the end 
of their service they settled in colonies and tilled 
the land, often in outlying parts, where again 
they helped to spread the Latin language. The 
only written code of law was Roman. Lastly, 
particularly in the 3rd century A.D., with the 
rapid growth of Christianity, Latin became the 
accepted language of religion. 
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Trustees of the Corbridge Excavation Fund 


DEDICATION INSCRIPTION OF A BUILDING ERECTED BY THE 
ROMAN VI LEGION AT CORSTOPITUM, A TOWN NEAR HADRIAN'S 
WALL, IN A.D. 192 

By the 4th century a.p. the Celtic languages 
of western Europe (see Wrsn, Inrsu, and GAELIC 
Lancuaces) had been replaced by Latin in 
many areas, or pushed to the outer fringes of the 
Roman Empire—Wales, Ireland, and Scotland 
—where they survive to this day. In the eastern 
part of the Roman Empire Latin made little 
headway; the Greck-speaking peoples, though 
less powerful politically than their Roman con- 
querors, had a superior civilization, and their 
language continued to prevail against Latin. 
"The spread of Latin in the Roman Empire may 
be compared with that of English in the British 
Empire, for Latin, like English, became im- 
portant not only as the language of the Govern- 
ment but also as a great literary language. Much 
of its literature has survived, including the work 
of such great Latin poets as VinGiL, Ovip, and 
Horace, of orators of whom Cicrro is the 
greatest, and of historians and prose-writers 
such as Livy, Jurius CAEsAR, and TAcrrus (qq.v. 
Vol. V). 

The language actually spoken by the ordinary 
people of the Roman Empire, or Vulgar Latin 
as it is called, was very different from the refined 
and polished language of literature, or Classical 
Latin. Classical Latin, the language taught in 
schools, was a rather artificial language influ- 
enced partly by Greek. Vulgar Latin, however, 
was spoken mainly by people who could neither 
read nor write, and had learnt Latin by ear. 
They therefore adopted a style of speech which 
used simpler constructions than those of Classical 
Latin, and which included many popular words 
of the kind we should call ‘slang’. 

After the fall of the Roman Empire in the 
west, in the 5th century, Vulgar Latin continued 
to be spoken in the places once belonging to the 
Roman Empire, but as there was no longer a 
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central authority and as there was less com- 
munication between different parts of the Em- 
pire, local differences in speech became more 
and more apparent, until, finally, completely 
new languages developed. These are known as 
the Romance LANGUAGES (q.v.). 

Latin, however, was still the language of the 
Church, which was the centre of learning, and 
it was therefore used as an international lan- 
guage amongst men of learning. This form of 
literary Latin, known as Low Latin, or some- 
times as Church Latin, was, until about the gth 
century, the only written language in general 
use in western Europe. Not until then did it 
become usual for scribes, using the letters of the 
Latin alphabet, to write in the speech of the 
ordinary people which, in the countries where 
it was derived from Latin, had by then become 
very different from Latin. Even so, literary 
Latin continued as the language of the Church, 
and became also the language of the Universities 
of Paris, Bologna (Italy), Oxford, and Cam- 
bridge when they were founded in the 13th and 
14th centuries. Thus for a time three languages 
had been in use in England, English spoken by 
the ordinary people, Norman-French spoken by 
the court and noblemen and those around them, 
and Low Latin written (and sometimes spoken) 
by the churchmen who wrote all the legal and 
historical records. In the 16th century much 
serious literature was still written in Latin, and 
it was the international language among scholars 
in all countries, It remains the language of the 
Roman Catholic Church to-day. Only recently 
has it ceased to be the compulsory language for 
giving University formal lectures and speeches; 
and at many universities such as Oxford and 
Cambridge the granting of degrees and other 
ceremonies are still conducted in Latin. 

English, although descended from Anglo- 
Saxon, the language of the tribes who invaded 
Britain after the Roman withdrawal, owes a 
great deal to Latin. Many words have been 
borrowed either directly from literary Latin, or 
from French, and now more than half the words, 
though for the most part the less common words, 
in a modern English Dictionary are Latin in 
origin. 

It has also become a common English habit, 
both in speaking and in writing, to use phrases 
lifted directly from the Latin, sometimes quoting 
them in full, and sometimes in abbreviated form. 
Some of the best known are vice versa, ‘the order 
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being reversed", et celera (etc.) ‘and the rest’, 
exemplt gratia (e.g.) ‘for the of example’, 


videlicet (viz.) ‘namely’, and vide (q.v.) 
which see’, The popularity h phrases is 
due to their continual recu: ia the Low 
Latin formerly used in le ents, 
See also LANGUAGE STRUCT 
See also Vol. I: Roman Crviwize 
LATITUDE, see Map Proj 
LETTER WRITING, see | UTING. See 
also LETTERS, Vol. XII, 
LIBRARIES. 1. EARLY Line. The word 
‘library’ means both a room i h books are 
kept, and also the collection of | themselves, 
Before the invention of pria books were 
written by hand on paper chment (see 
PAPER) and, farther back tiquity, on 
papyrus or on various surface: as metal, 
tiles, or sheets of wax (see Wurrt: l'RUMENTS). 
Clay tiles formed one of the firs vn libraries 
in Assyria about 700 B.c.—a li y which was 
discovered about 100 years archaeo- 
logists. A famous library ai candria in 
Egypt, to which scholars from countries 
came to study, contained over = ^00 rolls of 
papyrus sheet. The greater pax this library 
was burnt down in 48 B.c. when jjus Caesar, 
at the head of the Roman fo set fire to 
the Egyptian fleet in Alexandria «:bour. The 
library was partly restored by the Roman 
general, Mark Antony, who presented to Cleo- 
utents of the 


patra, the Queen of Egypt, the « h 
royal library of the Greek city of Pergamum 1n 
Mysia, in Asia Minor. This library, which is 
said to have contained at that time 200,000 
volumes, had previously rivalled in greatness 
that of Alexandria. The remains of the library 
of Alexandria were destroyed about A.D. 390; 
when the Roman Emperor Theodosius set fire 
to the city. After the collapse of the Roman 
Empire, many records of ancient pre-Christian 
scholarship were lost altogether or buried under- 
ground for safety, and not rediscovered until 
centuries later. 

Meanwhile, as the Christian Church became 
established, a new kind of library was being 
gradually formed in the monasteries, where the 
Monks (q.v. Vol. I) were writing and decorating 
books (see Books, Hisrory or). These monastic 
libraries were the forerunners of our College and 
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Public Record Office 


ANGLO-SPANISH TREATY OF 1604 WRITTEN IN LATIN. d y 
The first page sets out the titles of the kings, starting with Philippus Tertius, Philip III of Spain 
(Exchequer, Treasury of Receipt, Diplomatic Documents (E. 30), 1705.) 
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University libraries. The monks made cata- 
logues of their books and even in some cases lent 
books outside the monasteries. At first the books 
were mostly kept in the church or in chests in 
the cloisters; but by the 15th century the collec- 
tions of books had become so large that a special 
room was often set apart and called the library, 
where the books were kept in special shelved 
cupboards, or presses made to take them. As 
the fame of a particular library spread, students 
from outside the monastery came to study the 
books; and to prevent valuable books being lost 
or stolen, they were chained to the shelf or table. 
Later libraries began to be formed in the col- 
leges, and others were attached to the great 
cathedrals such as Canterbury and Durham. 
Rich people outside the monasteries began to 
form private libraries for themselves, and some 
of these afterwards formed the nucleus of some 
of the most famous libraries in the world. In the 
15th century Duke Humphrey of Gloucester, 
son of Henry IV, gave large gifts of books to the 
University Library of Oxford, and many French 
and Italian kings and princes started collections 
which gradually grew into famous libraries. 
Very few people could read, but with the inven- 
tion of PRINTING (q.v.) in the 15th century, more 


people learnt to read, more boo! re printed, 
and more libraries were formed. e libraries, 
however, were still only for the of a com- 
paratively few people either a universities 
or in cathedrals or other large c hes, Some 
kings of England from earliest es had en- 
couraged learning and had collected written 
records. Henry VII laid the foundations of the 


famous Royal Library, which was joined with the 
British Museum Library in 1759 by George H. 

2. PUBLIC LIBRARIES., As early as the 17th 
century a few cities such as Norwich, Leicester, 
and Coventry had instituted a kind of public 
library supported by charitable gifts; but in later 
times, through lack of continued support from 
the townsmen, these libraries lapsed. By the 
19th century thé only libraries open to the 
ordinary people were those belonging to the 
mechanics institutes, organizations founded 
early in the rgth century to provide working- 
men with the opportunity for reading and dis 
cussion. 

After 1870, when an Education Act was passed 
to give free education to children whose parents 
could not afford to pay, the demand for public 
libraries, paid for out of the rates, increased, we 
whereas in 1870 only thirty-five towns ha 
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public libraries, to-day there are over 600 library 
ystems provided for out of the rates. 

These libraries supply books to readers in 
heir own locality, either a town or a county, 
nd each library is managed by a committee 

pointed in towns by the borough council, and 

counties by the county council. The first 
lic Libraries Act authorizing towns to 
ntain libraries out of the rates was passed 
850, but it was not until 1919 that another 
was passed which allowed each authority 
pend what it thought was necessary, and 
> allowed county councils to supply branch 
aries in country districts. The library move- 
ıt in Great Britain and America owes a great 
to the gifts of the American millionaire, 
w CARNEGIE (q.v. Vol. V), who had 
rated from Scotland as a poor boy. He 
funds to present library buildings to British 
s, and to help the later formation of county 

ics, 
ı municipal or town public library there 
tally four departments—a lending library, 
rence room, a children’s library, and a 
per and periodicals room. To be entitled 
ow books readers must live, work, or 
| schools in the town, and if not themselves 
1 vers, must obtain a written guarantee 
f ı ratepayer. In all lending libraries to- 
he reader is free to choose his own books 
a the shelves, where the books are arranged 
in a special order according to their subject (see 
CATALOGUING AND INDEXING). Each reader is 
given two or three tickets; only one work of 
fiction may be borrowed at a time, and the 
period of loan is usually 14 days; but after that, 
if no other reader needs the book, it may be 
kept a little longer. There are books on almost 
every subject, and most libraries try to keep 
their stock up to date, In the reference depart- 
ment readers may consult the books, but not 
take them away. There are the dictionaries, 
encyclopaedias, and all the other REFERENCE 
Books (q.v.), which cannot be lent out because 
they are in constant use by many people. The 
children's library, which is usually in a separate 
room, includes books suitable for readers of all 
ages up to 15 years. Most modern children's 
libraries include a corner for very young children 
and also a reference section to help the older 
ones with their homework. In the news room 
the chief daily papers are found; technical 
journals and magazines may also be kept there. 


Country villages, and small towns not big 
enough to have their own libraries, have branch 
libraries supplied with books from a county 
library, which has its headquarters in the chief 
town of the district. Small villages, too small 
for a branch library, receive boxes of books at 
some centre such as the village school, and these 
are changed at regular intervals; some counties 
have a travelling van which carries a stock of 
books, and from which the country reader may 
make his own selections. Students receive a 
special postal service direct from the head- 
quarters library; other readers, who may want 
some book not at the branch, can write to the 
county library and order it. 

All these town and county libraries are linked 
together by regional offices, which in turn are 
linked with a national central library. In this 
way, if a student cannot get a particular book 
from his own local library, he can borrow it 
from some other collection through the central 
library. 

See also BIBLIOTHÈQUE NATIONALE; BODLEIAN LIBRARY; 
Barris Museum Lrprary; Camprivoe Universrry 
Lmnanv; Concress Lisrary, U.S.A.; LONDON LIBRARY; 
Vatican LIBRARY. 


LIFEBOAT. For many centuries wrecks were 
regarded as legitimate prizes by all coast 
dwellers, with the result that seamen and passen- 
gers in a stranded vessel were often left to drown 
while local boatmen tried to plunder the ship's 
cargo. 

Archdeacon Sharp, who lived on the North- 
umbrian coast in the late 18th century, had 
charge of certain charitable funds which he 
decided to use for saving life at sea. So he ap- 
proached a London coachbuilder; Lionel Lukin, 
who was interested in the sea, and who had 
planned an unsinkable craft. A fishing-boat was 
refashioned by Lukin and was stationed at Bam- 
burgh in Northumberland in 1786; it was the 
first lifeboat to be based on a shore. A second 
lifeboat was built and kept by a local committee 
at the mouth of the Tyne. During the next 14 
years thirty more lifeboats were set up by local 
committees and charities round the coasts. 

In 1823, hoping to enlarge and co-ordinate 
these local efforts, Sir William Hillary launched 
an appeal for the starting of a national lifeboat 
service. The Royal National Lifeboat Institu- 
tion was founded, and embodied all Hillary's 
far-seeing plans. It is chiefly to him that the 
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Roy. Nat. Lifeboat Institution 
THE ST, HELIER (JERSEY) LIFEBOAT 


nation owes this voluntary institution, which 
has saved more than 76,000 lives. When the 
institution was founded, it was laid down that 
it should go to the rescue of all people, whatever 
their nationality, in war or peace. During the 
Second World War 6,376 lives were saved by 
its efforts. 

The Institution receives great help from the 
coastguards, whose chief duty is now the saving 
of life, They man the coasts of Great Britain 
and Ireland and keep watch at about 180 regular 
stations. Roughly a third of these stations are 
situated at danger-points where a continuous 
watch is kept; at a similar number of stations 
a regular night watch is kept; and at the re- 
mainder watch is kept only during bad and 
thick weather. In addition there are nearly 180 
auxiliary stations which are manned by local 
men, mostly members of the voluntary Coast 
Life-Saving Corps, about 5,000 strong, who keep 
watch whenever the weather is bad. The regular 
coastguards are nearly all recruited from naval 
pensioners. They are equipped with rocket 
apparatus and breeches-buoy gear for bringing 
people ashore from ships wrecked near the land, 
and they fire maroons to warn the lifeboat 
crews. 

Although all coastal lifeboats in this country 
are maintained by the Royal National Lifeboat 
Institution, they are built to different designs 
to suit local conditions. Some are larger than 
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others; some are very light so that they can be 
launched from the beaches; heavier craft are 
launched from slipways. All ever, are im- 
mensely strong, and virtually unsinkable by 
reason of their many watertighi compartments, 
They are equipped with a nu r of enclosed 
air-chambers to make them c: cly buoyant, 
and can automatically emy themselves of 
water. Many lifeboats are ned to right 
themselves when capsized, ai ne can carry 
up to 100 people. All are pain 1 the famous 
red, blue, and white of the R.N L.I. 

Most modern lifeboats are diiven by motors 
housed in a watertight compartment; steam- 
driven lifeboats were never ve ficient, and 
the days of rowing or sailing a oat are past. 
The lifeboat to-day is equipped with many 
scientific devices to render her «difficult tasks 
easier, such as an oil spray to smooth broken 
water, searchlights, radio, linc-throwing appara- 


tus, and so on. The most power!ul lifeboat in 


the world is stationed at Dove 


Lifeboats are often launched their own 
weight down a slipway. In cerioin areas local 
volunteers still run the lifeboat down the beach 
to the sea. On many beaches, ! ver, launch- 
ing is carried out by a specially designed tractor 
with engines which are protected “gainst water. 

Some of the lighter beach-laun.: «cd boats can 
be loaded on to specially designed carriages, 
with caterpillar tracks; they arc thus towed by 
a tractor to a place suitable for ‘ounching, ac 


cording to the direction of wind aud sea. Sailing 
lifeboats, in the past, were sometimes taken 
considerable distances by road or horse-drawn 
vehicles, to avoid long beats against head-on 
gales. 


See also Wrecks AND WRECKERS. 


' LIFTS AND ESCALATORS. :. Lirts. These 


are cars or cages for raising goods or passengers 
from one level to another. They are called 
‘elevators’ in America. Lifts became necessary 
when business buildings were built many stories 
high, or railways far underground. The sky- 
scraper buildings of New York make lifts vitally 
important. 

'Though hoisting machinery was used long 
before, the history of the lift really begins 1n the 
17th century, when a French engineer, calle d 
Velayer, made a simple kind of lift which coul 
be operated by hand, water, or animal power. 
Hydraulic lifts worked by water under pressure 
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^re introduced at the beginning of the 19th 
y. Another step forward was made with 
nvention of a lift suspended by two ropes, 

h used counterweights so that only the 

weight of the lift’s cargo had to be pulled 

It was worked by hauling by hand on an- 

r I xc. 
a crude steam lift was made in the 
but it was not successful. In 
also in the United States, came the first 
have safety devices. It was invented by 
| Graves Otis of New York. A model was 
lled in London at the Crystal Palace in 1853, 
safety device which consisted of a pair of 
-loaded teeth or pawls which engaged in 
ical rack to prevent the lift from falling. 
t 1876 Baldwin's hydraulic lift began to 
he place of earlier types. 

> first electric lift was made in Germany 
!o, worked by an electric motor below the 
It was developed in America, and in 1889 
talled ina New York building two electric 

rs, driven by individual motors. 

t passenger and goods lifts are now either 

lic or electric, and have two sets of gates, 

d on the landing platform, and the other 
hed to the travelling car itself. Both gates 

closed before the lift will work. Some 

e operated by the passenger, who presses 

n marked with the number of the floor 

ch he wishes to go, and then the lift will 
"tomatically stop when that floor is reached. 

other cases a lift may be worked by an 
ndant. A small panel bearing signal lights 
is in the lift, and a similar panel on each 
inding. The lights indicate the position of 
the lift. A lift can also be ‘called’ to any floor 
by a press-button electric switch. In very tall 
buildings non-stop lifts are used, some of which 
reach a speed of between 1,800 and 2,000 feet 
per minute. The safety devices used in these 
lifts include electro-magnetic brakes and auto- 
matic speed governors. 

London Transport uses lifts in many under- 
ground stations, the modern ones being elec- 
tric and fully automatic, and running swiftly, 
smoothly, and silently. A gramophone record 
warns passengers to stand clear of the doors. 

It is not possible to estimate exactly the num- 
ber of passengers carried by lifts, but it has been 
suggested that in the U.S.A. alone some 30,000 
million people are carried up and down in a 
| year. 
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DIAGRAM OF AN ELECTRIC LIFT 


LIFTS AND ESCALATORS 


DIAGRAM OF AN ESCALATOR 


2. EscaLarors are moving staircases. An 
escalator is made of a succession of metal and 
rubber treads fastened together in an endless 
belt, which moves round and round; the upper 
side, on which the passengers stand, may go 
either up or down. At the top and bottom the 
treads flatten out so that people can step on 
and off safely, but the rest of the way the treads 
are arranged like a staircase. The passenger may 
either stand still on one step or, if he is in a 
hurry, may walk up or down. The speed at 
which moving staircases run varies with the 
amount of traffic they are designed to carry. 

Escalators are being used more and more 
in many kinds of buildings, as well as in rail- 
way stations. Modern escalator systems save 
time and energy, and are very popular with 
the public. One escalator will carry many times 
the number of passengers a lift can. London 
Transport is one of the largest users of moving 
staircases in the world. 

See also LONDON TRANSPORT. 


LIGHTHOUSES AND LIGHTSHIPS. The 
oldest lighthouse was the Pharos at Alexandria 
in Egypt which was built about 285 n.c. It was 
300 feet in height, and the light is said to have 
been visible for about go miles. The oldest light- 
house on the English coast was probably the one 
established by the Romans at Dover. 

For centuries such lighthouses as existed were 
merely guiding lights to particular harbours. 
Most of the lights were then exhibited from 
ordinary dwelling-houses, a small charge for the 
upkeep of the light being collected from ship- 
ping using the port which the light served. 
The inefficiencies of the lanterns or fires, as 


well as the false lights 

sometimes shown by ship- 

wreckers, made the night 

approach <o our coasts 

extremel igerous; and 

most vesse!s used to prefer 

to lay-tc ^e land until 

the dawn. Various mon- 

archs found te sale of royal 

patents ¿blish light- 

houses seful form of 

raising money, the owners 

of the new lights recouping 

Waygood-Otis themselves by charges col- 
lected from the agents of 

passing shipping. Those 

early lights were often merely c ires burning 
in cressets or fire-pans and kept bright by the use 
of bellows. Exposed to gales and rain, their 
brilliance was, however, very un ible. When, 


| in glass, the 
ullies resulted 


later, the coal fires were enclos 
smoke nuisance and other difi 
in little improvement. 


Even as late as the beginning of the 19th 
century a great many lighthouses were in private 
hands; but in 1836 an Act of Parliament gave 
the Triry House Corporation (q.v.) powers 
to buy out private owners of lighthouses in 
England and Wales. To-day navigational aids 
are installed and maintained by three bodies: the 
Trinity House Corporation covering the coasts 
of England and Wales, and Gibra/tar; the Com- 
missioners of Northern Lightho covering the 
Scottish coasts and the Isle of ); the Gom- 


missioners of Irish Lights, covering the coasts of 
Ireland. In certain matters the Trinity House 
Corporation has overriding authority over the 
other two bodies. 

With the exception of ships of the Royal Navy, 
fishing-boats, and certain other exempted ves- 
sels, all ships contribute to the upkeep of these 
navigational aids in the form of light dues. 
Varying according to the class of vessel and the 
trade on which it is engaged, these dues average 
only a few pence per ton per voyage. — 

Modern lighthouses are erected either on 
rocks, shoals, or in other situations exposed to 
the force of the sea, or on high promontories 
ashore. The structure of the lighthouse depends 
on its location; so far as lighthouses on roc 
are concerned there are four different types 
of structure. These are masonry and concrete 
structures, openwork steel and iron-framed erec- 
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tions on pile or other foundations, cast-iron 
lated towers, and structures erected on caisson 
watertight compartment) foundations, 

Where good foundations can be found, 
nry or concrete structures are generally 
rred, and the tower put up by the great 
icer John Smeaton onthe Eddystone Rock off 
;outh in 1756 is the model upon which most 

r designs were based. Circular towers erected 
ises with vertical sides are considered thc 
design, since they offer least resistance to 
ind and waves, and the bases receive the 

horizontal thrust of the sea, External pro- 
ons from the face of the tower are usually 
ied, and the tower must be high enough 
sca-level for the light not to be obscured 
dense spray. 

'penwork steel and iron-framed erections are 
where the tower has to be carried on a 

dation ofiron or steel piles driven or screwed 

insecure or sandy bottom. Cast-iron 

l towers are used in places where the cost 

ne or the scarcity of labour make other 

ods too expensive. Caisson foundations are 

where towers have to be erected on sand- 
or shoals. 

^e way light is produced depends largely 

the position of the lighthouse. Where it is 
ble to lay high-tension cables to the light- 

‘© or when the structure is large enough to 

e its own generators, electric power is used; 

^erwise incandescent mineral-oil burners or 
tylene gas are the usual types of illuminant. 

‘he huge glass lenses which magnify the 
lights are of highly scientific and complicated 
ign and manufacture. They are housed in 
the lantern which, for the largest lighthouses, 
may be anything up to 16 feet in diameter. It 
is usually reached by a spiral staircase. 

In order that mariners may be able to check 
their positions when at sea, each light shows 
only for a certain number of seconds at a time; 
this is managed either by a revolving screen 
with variable openings in it, or by a cylindrical 
screen raised and lowered around the burner. 
White and red are the chief colours used for 
lights, since these are the colours which can be 
seen best at a distance. The particular type of 
light is shown on navigation charts, for example, 
"Fl. ev. 5 secs. 2 M’, which means ‘a white flash 
every 5 seconds with a visibility up to 2 miles’; 
or ‘Gp. Fl. (5) W.R. ev. 20 secs. 188 ft. 20 M", 
meaning ‘five white flashes every 20 seconds 


LIGHTHOUSES AND LIGHTSHIPS 


Sperry Gyroscope Co. 
SECTION OF THE PRESENT EDDYSTONE LIGHTHOUSE (1882) 


shown in the safety sector and five red flashes 
every 20 seconds in the danger sector with 
visibility up to 20 miles from a lighthouse 188 
feet above sea-level’. The difference that can 
be seen between occulting and flashing lights is 
that the former every now and then go out, the 
time of darkness being always less than or equal 
to that of light; the latter show flashes of light 
at regular intervals, the time of darkness being 
greater than that of light. 

The revolving light apparatus is sometimes 
rotated by clockwork mechanism actuated by 
weights or spring driven. Where electric current 
is available, electric motors are used to rotate 
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Planet News 


THE OWERS LIGHTSHIP OFF SELSEY BILL, SUSSEX 


the lights; similarly, in lighthouses with gas-lit 
apparatus, the gas is used to revolve the lens 
table. 

Fog-signals were almost unknown until the 
mid-19th century, but are now used in most 
lighthouses and lightships. Bells and gongs are 
the oldest forms of fog-signals; explosive sound 
rockets, acetylene fog-guns, whistles, horns, and 
sirens are now used, and also diaphones, a new 
type of signal invented by a Canadian in 1903, 
which gives a very penetrating sound from a 
conical horn. Whistles and reed horns are not 
used round the coasts of Britain, because they 
are thought to be wasteful and likely to be 
confused with steamers’ whistles. Diaphones and 
sirens are most commonly used when space to 
store the equipment is available and when long- 
distance signals are required. ‘These instruments 
are actuated by compressed air. 

Shore lighthouses are looked after by two 
men—a third man being added when fog-signals 
also have to be worked. Rock lighthouses have 
a total crew of four, three of whom are always 
on duty. The men who attend isolated rock 
lighthouses usually spend one month out of 
three on shore. Rock lighthouses and lightships 
are relieved by tenders; and frequently when 
the weather is rough, men and stores have to be 
transferred to the lighthouse by a rope. Light- 
houses and lightships in exposed places keep a 


reserve of stores for the times when storms pre- 
vent the tender reaching them 

Some modern lighthouses, u y of secon- 
dary importance, such as the i Light at 
Liverpool and the light at Gre.’ ‘Orme Head 
in Carnarvonshire, are unattende ; but they are 
kept under constant observation avd are gener- 
ally visited once or twice a w« They are 


lighted by electricity or acetylene gas, and with 
the latter an ingenious device i 
gas. The lamps are fitted with su 
expand under the influence of day 
doing so switch off the gas. This is 
from a pilot-jet when daylight fails. i 
The early lightships were Dutch galliots— 
strongly built cargo vessels bought for their sea- 
keeping qualities. Their high poops and bows 
and low waists made them such suitable craft 
that modern steel lightships are constructed on 
similar lines. The oldest lightship is believed 
to have been the Nore, established in 1732, at 
the mouth of the Thames. Like the lighthouses, 
some of the earlier lightships appear to have 
been privately owned. Before the Second World 
War the large majority of lightships were moored 
round the approaches to the Thames estuary, 
but since the war some of these have been re- 
placed by other arrangements. The Nore light, 
for instance, is now shown from one of the sea 
forts constructed in the Thames estuary during 
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e war to protect shipping from aerial minc- 


zhtships are moored to 3-ton anchors with 
cables, In open waters, where precise 
ng of a dangerous place is not necessary, 
cables are used, which act as a steadying 
* on the lightship. In more confined 
shorter cables enable the ship to mark 
struction more exactly. 
: light is supplied by incandescent acety- 
r oil burners, or high-powered gas-filled 
ic lamps. Fog-signals are usually sirens or 
ones worked by compressed air, the com- 
rs being driven by steam or oil engines, or 
e more modern ones by semi-diesel engines. 
;hts of modern ships are mounted on steel 
-work towers, and are reached by steel 


itship crews consist of three masters, three 
lighters, three fog-signal drivers, and three 

». Leave is so arranged that one master 

;ht ratings are always on board. The men 

rally from the Merchant Service. 

lso LIFEBOAT; SIGNALS AT SEA; WRECKS AND 


T SIGNALLING. The oldest forms of 
"ng by means of light are beacons by 
ind mirrors to reflect the sun by day. 
methods were still in use in the Second 
War. The escape kits of airmen and sea- 
included a polished steel mirror, with a 
ig device so that if they were wrecked, 
could aim the signal flashes in any chosen 
ction, In some areas jungle troops laid out 
rns of blazing oil by night, to signal to 
i it. 

Mirror signalling, in the form of the helio- 
graph, reached a high pitch of efficiency in cam- 
paigns on the north-west frontier of India and in 
the South African War (1899-1902). This in- 
strument consists of a mirror mounted on astand. 
‘Themirroris swivelled so that a signaller can aim 
the long and short flashes of the Morse CopE 
(q.v.) towards another signaller who may be miles 
away. The drawback of the heliograph is that it 
is useless without sunshine. To-day it has been 
largely replaced by the portable Aldis lamp and 
also by the more powerful signalling lamps used 
in the Navy. In these an artificial light is focused 
by a mirror in the shape of a paraboloid, a 
curved surface which reflects the light in one 
compact beam. The Aldis lamp can be held in 
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DIAGRAM OF AN ALDIS LAMP 


The current is led through A to the bulb B. C is the light 
switch, D the trigger which moves the mirror E, F isa 
telescope 


one hand, while the mirror is moved by a trigger 
(see diagram). Naval signalling lamps were first 
introduced in 1864. They are powerful search- 
lights with fixed mirrors, and are covered by 
metal shutters resembling the slats of a Venetian 
blind; the slats open and close at the movement 
of a lever, thus sending messages by Morse 
code. 

Light signalling is generally used by aircraft 
as a special measure only. Ships use it more often 
to supplement radio. Ships entering or leaving 
harbour at night are in touch with the port 
authorities by light, though in daytime they 
would make more use of Frac SIGNALLING 
(q.v.). Ships at sea during war time, rather than 
disclose their position to an enemy equipped 
with radio direction-finding, may signal with 
closely screened lamps, or with infra-red lights 
invisible except to those equipped with special 
glasses. Aircraft-carriers can control their pilots 
by showing bars of light of different shapes and 
colours, visible only at a certain angle from the 
deck. 

Pyrotechnics, or fireworks, are used for identi- 
fication, to summon assistance, and to make a 
few standard coded signals. The cartridge of the 
Verey pistol, after being fired into the air, throws 
out from itself a succession of differently coloured 
stars, and the various colour patterns have their 
special meanings in code. Rockets are used in 
much the same way, particularly as a distress 
signal, and all ships and lifeboats carry them. 


See also SIGNALS; LIGHTHOUSES AND LIGHTSHIPS. 


LINER 


LINER. This term rightly belongs to any ship 
which maintains a regular service, whether for 
passengers and cargo, or only for cargo. The 
liner proper ranges from 6,000 to 80,000 gross 
register tonnage. Very much smaller ships, how- 
ever, carry passengers in all waters of the world; 
they are often miniature copies of the larger 
ships, and the regularity of their sailings, even 
if only on coastal voyages, entitles them to be 
called liners. 

No ship runs for the exclusive use of passen- 
gers; even the transatlantic giants carry mails 
and a certain amount of valuable cargo. In the 
East-bound liners cargo is very important. The 
Suez Cawar (q.v.) limits the size of most ships 
going to South Africa, India and the Far East, 
Australia, and New Zealand, and only in the 
Atlantic trade can the world's largest ships be 
used. The East-bound liner may carry about 
a thousand passengers; the transatlantic ships 
frequently carry double that number. An im- 
mense amount of organization is necessary to 
look after 2,000 people for several days and 
nights, provide them with meals, beds, baths, 
service, and entertainment, when no fresh sup- 
plies can be obtained until the ship reaches the 
next port of call. 

The liner may be driven by steam-recipro- 
cating engines, steam-turbine, diesel, turbo- 
electric, or diesel-electric motors. All express 
passenger liners, however they are propelled, 
are fast ships; any that fail to maintain a cruising 
speed of more than 20 knots (20 sea miles per 


R.M.S. 
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hour) soon lose their place in their f! In addi- 
tion to the navigational aids and =." ty devices 
found in all ships, the liner i: ‘oped with 
echo-sounding gear, which auto:: ly records 
the depth of water beneath t! l; radio 
direction-finding gear, for obtai he liner's 
position when approaching lani; = Jar, which 
permits the crew to avoid nips and 
obstructions at night or in fog: as gyro- 
scopic compasses, automatic fi ms, and 
cargo-handling machinery. Mod liners are 
fitted with stabilizers which preve: ir rolling. 

For many years there was disac: ent about 
the interior decorations of linc: me ship- 
owners thought that a ship should look like a 
ship; others thought that it should ^» disguised 
to look like an hotel, and so inspire confidence in 
the timid landsman. It is now « however, 
that most passengers, particularly oc the eastern 
routes, like sea voyaging, and ap :ciate the 
change from hotel to ship. 

The red plush and gaudy hang.» of former 
years have now disappeared, bu:  xury and 
comfort have increased to a rema: le degree. 
The huge entrance hall with its io sing wide 
stairways remains. There are © tings by 
famous artists. Cabins and su are very 
luxurious, with simple, well-de: l, built-in 
furniture, private bathrooms, electric fires, con- 
ditioned air, telephones, and so ©: ‘There isa 
playroom for young children, often with an 


artificial beach and a paddling pool, and a 
trained woman in charge. The liner also has a 


Cunard White Star 


‘CARONIA’ ARRIVING AT NEW YORK ON HER MAIDEN VOYAGE 


She is welcomed by a firefloat 
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nema, a swimming-pool, shops, gymnasium, 
indry, hospital, hair-dressing saloon, and 
ic lifts serving all decks. The service is 
t, silent, and courteous, The accommodation 
the crew in these ships has also changed, and 
men now live in comfortable cabins vastly 
rent from the forecastles, usually wet and 
y ventilated, where the seamen of earlier 
es lived and ate. The purser is in charge of 
complicated organization which provides 
l, linen, stores, heating, and cooking for the 
engers and for the 400 or more members of 
crew. 
he smaller liner which specializes in cargo 
not carry more than twelve passengers 
;out a certificate from the Board of Trade. 
these ships no orchestra, shops, or lifts will 
und, but quarters are comfortable, and the 
engers are admitted in some part into the 

»radeship of the sea. 'The passenger who 

ks accommodation in this class of ship need 
fear that he will travel in something ill- 

d and out of date. 
is important for the passenger or cargo 
to keep a rigid time schedule. When she 
; her home port on, say, 5 September, 
ind to the ends of the earth, her officers and, 
t js even more important, the world’s 
opers and merchants, know that, barring 
ident or unforeseen hold-up, she will be back 
her berth on, say, 7 December. Factories 
ing goods for export plan their output on 
these schedules, and a dock strike or some other 
delay to liner shipping will be felt for months 
alterwards in places all over the world, often 

far from the sea. 

Outward bound from Britain, the cargo liner 
loads a cargo of manufactured goods such as 
motor-cars, railway coaches, sewing-machines, 
or cotton and woollen goods. On the homeward 
voyage, if she is a general cargo liner, she will 
carry chiefly raw materials and foodstuffs, such 
as tobacco, raw cotton, hard-woods, or sugar. 

A large number of cargo liners specialize in 
one or more particular trades. Chief of these are 
Refrigerated Ships, which carry meat and fruit 
(see Sm). Among them are special banana ships 
which carry no other cargo, and these graceful, 
fast, well-found, all-white vessels are deservedly 
popular with the cargo-liner passenger. 

The cargo liner carries a number of derricks 
(a form' of crane), winches, and other cargo- 
handling equipment. Ifshe is one of the special- 
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ists, her gear will include some of the intricate 
unloading machinery which has been devised 
for each particular trade. She has fewer boats 
than the passenger liner, and also generally less 
superstructure, She will carry some deck cargo, 
such as carboys of acid, a tram, or a railway 
coach. On the bridge she is probably as up 
to date as a passenger liner, and there is little 
difference on the navigational side between the 
two types of vessels, 

The regular sailings of a liner have a great 
effect upon the trades and industries of the 
world. A liner loading at the docks causes im- 
mense activity in road, rail, and water transport. 
When the passengers begin their journey to the 
embarkation stage, hotels, passenger transport, 
and travel agencies are all affected. The ship’s 
business in preparation for sailing gives rise to 
fresh activity in insurance offices; numerous 
cables and letters are sent, and hundreds of 
telephone calls are made. The replacement of 
stores and equipment calls for deliveries from 
paint manufacturers, furniture-makers, glass 
factories, electrical industries, rope-makers, 
cutlers, napery manufacturers, and scores of 
other industries. Huge quantities of fuel, either 
coal or oil, must be loaded ; enormous freshwater 
tanks must be filled; and large supplies of food 
go into the ship’s store-rooms. At the main post 
offices mails are sorted and dispatched to the 
ship, while countless clerks, dockers, and water- 
men work to help the ship catch the tide on 
sailing day. 

The greatest liner port in the British Common- 
wealth is London, for some 700 regular sailings 
to more than 300 overseas ports take place from 
the Thames each month. Approximately 140 
liners are loading or discharging at the docks of 
London each day, From Tilbury one can watch 
the great ships embarking passengers at the Til- 
bury Ocean Stage, and a constant stream or 
vessels, ranging from 28,000-ton liners in the 
Australian trade to little coasters, all on regular 
sailing schedules, pass up-stream to the docks or 
down-stream to the sea from 2 hours before 
to 2 hours after high water. ‘The liner, she’s 
a lady’, as Kipling wrote, and upon her our 
safety and well-being largely depend. 

See also Sure; Sup’s Company; NAVIGATION, MARINE; 


Ports AND HARBOURS. 
See also Vol. VII: SHIPPING, 


LIP READING, see Dear LANGUAGES. 
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Bibliothèque Nationale 


CHARLES V ARRIVING AT ST. DENIS IN A LITTER 
15th-century miniature by Jean Fouquet 


LITTER. This word comes from the Latin 
lectus, a bed. In Roman times litters were much 
used as means of transport by the wealthy, 
especially by ladies. They were shaped like a 
bed, without legs, but with a canopy above and 
curtains round the sides, which could be drawn 
back or across at the rider’s pleasure. ‘The litter 
was fixed on two long poles which rested on the 
shoulders of four slaves, two in front and two 
behind. Sometimes the litter was made like a 
double bed, so that two people could travel to- 
gether, In medieval times, when the roads were 
in a very bad state, those who could not ride a 
horse were often carried in litters. These were 
usually borne by two horses, one between the 
poles at the front and the other at the back. 
Such litters were used, especially for royalty, 
until sprung CARRIAGES (q.v.) were introduced 
in thelate 17th century. Queen Elizabeth, when 
she did not ride, often travelled in a horse litter. 

A palanquin is a type of litter used especially 
in India for making journeys over country where 
there are no good roads. It is built of wood on 
the same pattern as the Roman litter, and has 
wooden shutters or slats which open on the 
principle of a Venetian blind. There are four 
rings, fixed one at each corner, through which 
the poles run, and the vehicle is carried by 
four bearers called hammals. The palanquins of 
the Indian princes are very magnificent. 


LLOYD'S. Lloyd's is not, as is generally sup- 
posed, a huge insurance firm; it is an association 
of underwriters—that is, people who undertake 
insurance. Lloyd’s itself issues no insurance 
policies; but insurances are undertaken by indi- 


vidual members for their own account and at 
their own risk. Members of Lh ave to be 
elected, and have to put down a ntial sum 
of money as a security against thei: . »cerwriting 
liabilities. The purpose of Llo; refore, is 
an insurance of the reliability members, 
Every kind of insurance can be 1 there— 
kinds of business which not ordinary 
insurance firms can undertak possible, 
for instance, at Lloyd’s to insure iccess of a 
fête against the disaster of bad weather; or to 


insure valuable personal po: is when 
travelling in foreign countries. s business 
was at first only with shipping, and i! iv still used 
by shipowners from all over the world because 
of its great security. But its bus now is as 
much non-marine as marine. 

The name comes from a former colTee-house, 
the proprietor of which was named Lloyd, where 
underwriters gathered to exchar ews. For 
their benefit, lists of shipping m ents were 
displayed there. From this custom nas grown 
Lloyd's List and Shipping Gazette, ily news- 
paper, more than 200 years old, «1.» publishes 
shipping news, including all recorded shipping 
movements. Lloyd's provides m other ser- 
vices for the shipping industry. 1: 5... 5 network 
of agents covering the coast-line 0” ihe globe, 


and from them news of shipping pours into the 


offices in Leadenhall Street and th to inter- 
ested shipowners and merchants. “ie famous 
Lutine Bell recovered in 1859 from the frigate, 


La Lutine, sunk off Holland in 1799, is rung to 
announce the arrival of news of an overdue 
ship; one stroke is given for bad news and two 
for good. S 

Lloyd's must not be confused with Lloyd's 
Register of Shipping, a separate organization 
with offices in Fenchurch Street. From there D 
published the annual volume known as Lloyl's 
Register of British and Foreign Shipping, which 
records the size, details of construction, propul- 
sion, capacity, ownership, and other particulars 
of all vessels over 100 gross register tonnage. 
The system of grading ships carried out by the 
surveyors of Lloyd's Register has done as much 
to ensure a high standard of safety in both 
British and foreign vessels as have the regula- 
tions of governments. The highest classification 
of ships is ‘100 A 1. at Lloyd’s’, and the term 
has passed into the landsman’s vocabulary as a 
standard of excellence. 

Sec also Vol. VIT: INSURANCE. 
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OADING GAUGE, RAILWAY, see Gauces, 


AY. 


OCKS ANDWEIRS. Locksare built tocontrol 
of rivers and canals, so that boats may go 
lown stream without danger, and so that 
may not be wasted. A series of locks is 
flight of stairs. A lock is a short compart- 
{a canal or river, with gates at either end. 

s side walls and a bottom. The reach of 
>r ‘pound’ above it is higher than the 
clow it, so the lock must be deep enough 

r the distance between the bottom of the 
each and the bank level of the upper 
Across the top end of the lock there is 

| as high as the bed level of the upper 
There are sluices, which open and close, 


FIG. I, PLAN AND SECTION OF A LOCK 


in the lock-gates or in culverts (tunnelled 
ses) which pass behind the gates into the 
The lock is filled or emptied through these. 
i course, when the lock is said to be empty, it 
does not mean there is no water in it at all, but 
ly that the water in it is at the level of the 
reach (see Fig. 1). 
ocks may be built of brick, concrete, steel 
sheet or concrete piling, timber, or of some com- 
bination of these. They must be large enough 
to take the largest vessels, fully loaded, which 
are likely to use the waterway; in canalized 
rivers, and where water is plentiful, they may 
be made to take several vessels at one time; if 
this is done, intermediate gates may be provided 
to shut the lock off into sections, so that the 
whole large lock is not used for a few small boats. 
Sometimes several locks of different sizes are 
built alongside one another, as at Teddington 
on the Thames where there are three locks, each 
of which takes a different size of vessel. When 
a boat descends, the lock must be full of water. 
The top gates are opened, the water being re- 
tained by the lower gates, and the boat enters 


the lock. Then the top gates are closed, and 
the bottom sluices opened, so that the level of 
water in the lock, and the boat with it, is lowered. 
When the lock is *empty', the lower gates are 
opened, and the boat moves into the canal at 
the lower level. When a boat is going up 
through the lock, the reverse process takes place; 
the lock is filled by opening the sluices at the top. 

Resident lock-keepers operate all important 
locks, or those where river traffic is checked. At 
most country locks on canals in England, how- 
ever, the boat crew operates the locks, and the 
lock-keeper may have several locks to look after. 
On the Thames and other rivers where there is 
pleasure traffic, the traditional English lock- 
keeper of Edwardian days, with his whitewashed 
or creeper-clad cottage and trim, decorative 
garden bright with flowers, is still to be seen by 
the summer visitor. 

Locks vary greatly in height on different rivers 
and canals, In England the average rise in 
level for narrow canal locks is about 7 feet; the 
locks on the Albert Canal in Belgium have a rise 
of 32 feet; while in the United States rises up to 
70 feet are not uncommon. The extent to which 
electrical and mechanical devices are used for 
operating the gates varies with the size of the 
locks. 

For the smaller locks the gates are usually 
made of oak, and are mitred, that is, they meet 
at an angle across the lock, being retained in 
position by a sill laid in the bed and held in at 
the heel or lock side by anchorages; the gate 
chamber is recessed in the lock so as to leave no 
projections when the gates are open. Large 
gates are built of steel sections and are similar 
to ship lock-gates in docks. 

When flood waters have to be passed through 


FIG. 2. RADIAL LOCK GATE 
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a lock, vertical lift or radial gates are often used, 
as they give a quicker discharge than sluices; 
that is, the lock-gates, instead of opening side- 
ways up-stream, as mitred gates do, which would 
be impossible against a head of water, they lift 
or pivot upwards, so that the water passes below 
them (se Fig. 2). As the vessels also have to 
pass below them, they are not so convenient for 
traffic unless they are built high enough not to 
restrict the head-room for vessels. Small gates 
are provided with a projecting top beam for 
opening and closing the gate; larger gates are 
worked by hand-operated gearing; while gates 
of the largest size are power-operated. 

Where water is scarce, ‘economizers’ or side 
ponds are built alongside the lock and con- 
nected to it by sluices; the levels of these are 
so arranged that the top water of the lock 
empties into the side pond, where it is retained. 
When the lock is being filled again to allow a 
boat to go up through it, this water is used first— 
as the bottom layer as it were. The top layer 
of water has to come from the upper reach of 
canal as usual. 


Topical Pre: 
FIG. 3. ANDERTON BOAT LIFT, RIVER WEAVER, CHESHIRE 
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Lifts and inclines are an ali ive to locks, 
and use less water. Inclined ; ; where the 
boat is taken bodily from thx er on toa 
carriage running on rails, ar ow in use, 
except occasionally for boats ill size. In 
the inclined lift the boat is ca: a tank or 
trough filled with water and n d on rails, 
Two counterbalanced tanks d, one of 
which goes up as the other co: lown. The 
more common arrangement, er, is the 
vertical lift, where the boat is carried in 
a trough, gates and counterba! being pro- 
vided. There are several lifts Continent, 
but the Anderton lift, on the K Weaver in 
Cheshire, is the only one now i: in Great 
Britain. It consists of two indep: t movable 
tanks, which can each take tw: ow canal 
boats with about 50 tons of ca: The tanks 
are lowered and raised: electric hrough a 
height of about 50 feet (see Fig. $) 

A weir is a dam placed across a r orstream 
to raise the level of water abo Often a 
second channel is cut for a river over a short 
distance, and a lock placed on c anch and 
a weir on the other. If a gate is placed in the 
weir, it is called a sluice or flood-gaic; but if the 
gate can be raised high enou ; boat to 
pass under, or if it is hinged at base and 
allowed to fall horizontally or to open as a lock- 
gate, then the arrangement is {sown as a 
‘stanch’ or ‘staunch’, Sometimes it is also called 
a ‘navigation weir’ and a ‘flash lo 

Staunches are the alternative locks in a 
river, and are still used in isolated cases on some 


rivers in England to pass pleasure-craft or flats 
(small raft-like boats used by farmers for moving 
manure, hay, and so on), or maintenance boats. 
They are usually placed below shallow places. 
When in position or ‘set’, they stop the flow, 
so that water accumulates, and when there 1$ 
enough water above them to float the boat 
coming down over the shallows, the staunch 
gate is lowered or drawn, and the boat passes 
through on the flood of water into the lower 
level. When the boat is going up-stream, It 
passes through the staunch, which is then closed; 
the boat then has to wait until the water has 
risen high enough to allow it to pass over the 
shallow to the next reach above. Staunches 
waste both time and water, but they were at one 
time used as a means of passing navigation on 
certain rivers in England. 
See also CANALS; River NAVIGATION; BARGE. 
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?COMOTIVE, see LOCOMOTIVE, STEAM; 
LOCOMOTIVE; ARTICULATED Locomo- 
crRIC RAILWAYS; Gas TURBINE LOCO- 


OMOTIVE WHEEL NOTATION, see 
ives; CLasses AND Uses, Section 2. 


OMOTIVES: CLasses AND Uses. 1. Steam 
ives can be classed by the kinds of work 
h they are used. The nature of their 
generally made clear by their appear- 
(he arrangement of a locomotive's wheels 
st guide, but first all steam locomotives 
e divided into two main groups, those 
enders and those without. For most 
s except very short ones, a locomotive 
:ched to it a separate vehicle as a tender 
carries the supplies of fuel and water. 
rt journeys, however, and for shunting, 
notive carries its own coal and water; the 
kept in a small bunker at the rear, and 
4er is stored in tanks, either at the sides 
oiler or on top of it. A locomotive of this 
alled a ‘tank’; when the tanks are on top, 
e either curved (saddle tanks) or square 
r tanks, resembling the baskets formerly 
on horses backs). The railways of 
1, which have to make short journeys, have 
ter proportion of tank engines than those 
ther country. 

WHEEL NorATION. The principal wheels 
steam locomotive (those to which the power 
"steam is applied) are known as the driving- 

nd coupled-wheels. The steam cylinders can 
ofien be seen at the sides of an engine; the 
movement of the pistons in them makes the 
driving-wheels go round. As the coupled-wheels 
are linked to the driving-wheels by coupling- 
rods, the power from the cylinders is applied 
equally to all of them. Coupling the wheels 
together increases the locomotive's ‘grip’ on the 
rails, or, as the engineers call it, ‘adhesion’ and 
reduces the tendency of the wheels to slip when 
the power is applied. 

On many locomotives there are other wheels 
besides the coupled wheels, provided to assist in 
distributing the weight of the locomotives over 
a greater length of track. These are small ‘idle’ 
wheels, which run free; no power is applied to 
them. All locomotives intended for fast running 
have four of these small wheels arranged as a 
swivelling truck (a ‘bogié’) under their leading 


LOCOMOTIVES 
end. At the rear end some locomotives have 
other small ‘idle’ wheels. 

The arrangement of all these wheels enables 
engines to be classified very simply by a method 
known as the ‘Whyte notation’. This consists 
of a group of three figures. The middle figure 
always represents the number of coupled- or 
driving-wheels; the first figure represents the 
number of ‘idle’ wheels at the leading or front 
end of the engine; the third figure refers to the 
‘idle’ wheels at the rear. Thus an engine with 
four ‘idle’ wheels in front, then six coupled 
driving-wheels, then two ‘idle’ wheels at the 
rear, would be expressed by the figures 4-6-2 
(Fig. 1a). Many types, including the ‘Merchant 
Navy’ (Southern Region), have this notation. 

If there happen to be no ‘idle’ wheels, a 
nought must be written in the proper place. 
Thus a Western Region ‘King’ class engine, 
with a four-wheel bogie in front and then six 
driving-wheels, is written 4-6-0. One of the 
many small shunting tank engines used by all 
railways, carried only on six coupled driving- 
wheels, is written 0-6-0, or sometimes 0-6-0 T 
to indicate that it is a tank engine (Fig. 1 4). 


FIG. 14. L.M. REGION ‘DUCHESS’ CLASS PACIFIC LOCOMOTIVE 


FIG. 1b, E. & NE. REGION ‘J g4’ CLASS TANK ENGINE 
Drawn to same scale as 1a. 


Various nicknames for specific wheel arrange- 
ments have now become common in all parts of 
the world, though they originated in the United 
States. The best-known are ‘Pacific’ for a 4-6-2 
engine, ‘Atlantic’ for a 4-4-2, ‘Mountain’ for 
a 4-8-2, ‘Consolidation’ for a 2-8-0, ‘Mogul’ 
for a 2-6-0, ‘Mikado’ for a 2-8-2, and ‘Prairie’ 
for a 2-6-2. 

3. Spectat Purposes. The size of the driving- 
wheels has some relation to the use of an engine. 
When a large driving-wheel of 18-foot circum- 
ference makes one revolution, it pulls a train 
18 feet forward along the rails. When a smaller 
driving-wheel of 12-foot circumference makes 
one revolution, it pulls a train only 12 feet for- 
ward. Therefore, less effort is needed to make 
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the smaller wheel turn once, provided the weight 
of the train remains the same. Most goods 
trains are heavier than passenger trains, so that 
the steam power of an average engine can haul 
a heavy goods train more easily if the driving- 
wheels are smaller than those of a passenger 


FIG. 2, WESTERN REGION ‘HALL’ CLASS PASSENGER AND ‘2800’ 
CLASS HEAVY GOODS LOCOMOTIVES 


Both have the same type of boiler, and cylinders of the 

same dimensions. Greatest difference is the size and num- 

ber of wheels, making ‘2800’ class more powerful but with 
a lower speed range. (Drawn to same scale as Fig. 1) 


engine (Fig. 2). The principle is similar to that 
of the speed-gear of a bicycle or motor-car (see 
GEARING, Vol. VIII). 

Express engines have driving-wheels of 6 ft. 
3 in. to 6 ft. 9 in. diameter; goods or freight 
engines from 4 ft. 6 in. to 5 ft. 3 in., and ‘mixed 
traffic’ engines from 5 ft. 8 in. to 6 ft. 2 in. Rail- 
ways are tending to build more general-purpose 
engines, which can pull either passenger or goods 
trains, and so can be used continuously through- 
out the day. In this category there are thc 
‘Green Arrow’ 2-6-2 and ‘Antelope’ 4-6-0 
classes in the Eastern Region, with 6 ft. 2 in. 
driving-wheels; the hundreds of Class ‘5’ 4—6-o 
engines in the Midland Region, with 6-foot 
wheels; and the 6-foot ‘Hall’ 4-6-0 engines in 
the Western Region. 

In early days a single pair of driving-wheels, 
such as those of the famous ‘Stirling’ 8-foot 
single-drivers on the one-time Great Northern 
Railway, provided enough adhesion for express 
passenger work; to-day for the heaviest and 
fastest passenger work we need at least three 
pairs of wheels coupled: in the United States 
many eight-coupled engines are used for this 
purpose. 

In passenger work in Great Britain the 4-6-2 
and 4-6-0 types are now most usual among 
tender engines. Freight trains are hauled by 
0-6-0, 0-8-0, and 2-8-0 locomotives. General- 
purpose engines are mostly of the 2-6-0, 4-6-0, 
and 2-6-2 types. Of tank engines, o-6-0 and 
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0-8-o tanks are used largely 
2-6-2 and 2-6-4 tanks for sv 
short-distance passenger trai 
many other varieties, 

North American railways 
round their tracks in which t 
Raitway), have developed r 
motives. Some require additi 
port their fire-boxes at the r 
and such wheel arrangement: 
2-8-4, 4-8-2, 2-10-2, and 2-1 
Even larger engines are built ci 


nting, and 
and other 
there are 


ore space 
GAUGES, 
zer loco- 
s to sup- 
e boiler, 
p 4-8-4, 
common, 


ticulated 


principle, with complicated notation, 
especially in the United States (s iCULATED 
Locomotives). Tenders in A are often 
carried on six-wheel bogies, and e Pennsyl- 
vania Railroad eight-wheel bog e used. 
4. Power Ratinc. Steam | tives are 
also classified according to their and this 
regulates the load that each c! an be exe 
pected to haul over any given In the 
Midland Region this power c! ation is 
shown on the locomotive as a figu : the side 
of the cab above the engine nun with the 
letter ‘P’ for ‘passenger’ and ‘t ‘freight’. 
Class ‘7P’, the highest passengc: sification, 
comprises the Pacific engines, ‘6P the 
‘Royal Scot’ 4-6-o engines, € SF’ the 
standard 2-8-0 freight engines, a; on. This 
system is being standardized by Bri Railways. 
The pulling power of a stean motive is 
usually calculated from an enginecr i: formula 


Horse-power is not quoted, except in cases 


where it has been actually measurcd by a dyna- 
mometer car (see Testinc Macumes, Vol. VII). 
With Exzecrric Raitway engines and DIESEL 
Locomotives (qq.v., however, horse-power 


figures are used. j 
5. CONTINENTAL NorATION. On the conti- 
nent of Europe the notation goes by axles and 
not by wheels. Thus in France, a 4-6-2 engine, 
by the Whyte notation, becomes an engine of 
the 2-3-1 type. Sometimes the notation forms 
a part of the number; for example, engine No. 
141-602 may be No. 602 of the 14-1 (2-8-2 in 
the Whyte notation) type. In other countries; 
letters are used instead of numbers to indicate 
the coupled wheels—C for 6-coupled, D for 8- 
coupled, and so on. In this case, the British 
4-6-2 becomes an engine of the 2-0-1 type. — 
The notation for electric or diesel-electric 
locomotives follows the Continental method in 
indicating driving-wheels by letters. If the 
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z-axles are all separately motor-driven 
the driving-wheels being coupled to- 
the driving-wheel letter has a small ʻo’ 
flix. For example, the electric locomo- 
r the Manchester-Sheffield electrifica- 
hich are carried on four-wheel bogies of 
ul axles are motor-driven and uncoupled, 
he Bo-Bo type. Experimental Southern 
electric locomotives are of the Co-Co 
ing carried on six-wheel bogies with all 
motor-driven. 
also Locoworrx, Stream; Erxcrmic Ramways; 
Locomotiva; Gas Tursine Locomotive. 


COMOTIVE, STEAM. The various kinds 
m-engines which are described in Loco- 
Crasses AND Uses (q.v.) have some 

es common to most British types. 
Borer AND Can. The long boiler which 
its main shape to a steam locomotive is 
r to all railway passengers, although the 
of some of the fastest passenger engines 
"ow hidden by stream-lined casings which 
ended to increase speed by reducing the 
n of the air. A locomotive boiler (see Fig. 
nsists of three parts, the fire-box (A) at the 
d, the smoke-box (B) at the front end, and 
ular barrel connecting the two. Below 
moke-box at the front are the massive 
lers and the piston-valve chests (C). At the 
the fire lies on the fire-grate (D) in the 
r fire-box (E), surrounded on all four sides 
"n top by the water contained in the outer 

box. 

^n top of the boiler barrel most locomotives 
have a curved steel casing called the ‘dome’, 
vhich houses the ‘regulator’ (F). This has a use 
imilar to that of the accelerator pedal of a 
motor-car. It controls the admission of steam 
from the boiler to the main steam-pipe (G) 


^ WATER LEVEL F G B 


FIG. 1 d. SECTION OF BOILER 
b. wESTERN REGION BOILER 
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FIG, 2. FITTINGS IN A BRITISH RAILWAYS LOCOMOTIVE CAB 


leading to the cylinders, and is worked by the 
driver's regulator handle (H) in the ‘cab’ in 
which he stands or sits. Above the fire-box are 
usually mounted the safety valves (I), which are 
spring-controlled and designed to allow steam 
to escape as soon as the working-pressure of the 
boiler is exceeded. In Western Region engines, 
steam is collected from the upper part of the 
fire-box (see Fig. 15 J) and not in a dome; 
instead, the safety valves are mounted in the 
position of the dome (K). 

Fittings in the driver’s cab (see Fig. 2) include 
water gauges (A), to show the level of the water 
in the boiler; steam-pressure gauges (B) ; controls 
for the injectors (C) by which the boiler is 
supplied with additional water; controls for the 
Brakes (D) (q.v.); in addition to the driver's 
regulator handle (E) and reversing gear (F). 
There is also the fire-hole door (G), through 
which the firing is done by the fireman. 

2. STEAM AND CyLINDERS. The traditional 
principle of the railway steam-engine for more 
than a century has been to produce steam by 
heating water, and to cause the pressure of the 
steam in cylinders to move pistons which will 
turn the driving-wheels (see STEAM-ENGINE, Vol. 
VIII) The aim of modern locomotive design 
has been to make the most of the expansive 
properties of the steam. Boiler pressures have 
been raised, and the temperature of the steam 
has been increased by superheating to 750° F. 
With these improvements it is now possible for 
locomotives to haul very much heavier loads. 
In some locomotives the steam, after use in one 
or two high-pressure cylinders, is passed to two 
low-pressure cylinders for further expansion. 
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This practice, which has reached its greatest 
development in France, is known as ‘compound- 
ing’. With modern methods the pressure of the 
exhaust steam is relatively low, which means 
that a minimum of energy is being wasted up 
the chimney. The noisy exhaust of earlier days 
was often accompanied by a shower of sparks; 
these, however spectacular, were really particles 
of fuel thrown away when only partly consumed. 
By contrast, the modern locomotive at high 
speed is almost noiseless in its work. 

The exhaust steam from the cylinders is used 
to provide the necessary draught for the fire. 
The steam is led to a nozzle, known as a blast- 
pipe (Fig. 1 M), which stands in the smoke-box 
under the chimney. The blast-pipe tapers 
inwards, so that the steam escapes from it with 
great force, spreading out in such a way as to 
fill the chimney and create strong suction. This 
draws air through the blazing mass of the fire, 
producing great heat. The heat is led through 
hundreds of fire tubes (N) which connect the 
fire-box with the smoke-box, so heating the 
water—though it is round the walls of the fire- 
box that steam is produced the most rapidly. In 
recent years the draught or suction has been 
increased by using extra blast-pipes. ‘This is the 
reason for the double chimneys seen on London 
Midland Region ‘Pacific? and ‘Royal Scot’ 
4-6-0's, and the large diameter chimneys on 
some Southern Region engines. : 

The cylinders, in which the pistons move, can 
be either outside the engine, where the passen- 
gers can see them, or inside—that is, under the 
boiler between the wheels. Outside cylinders 
are preferred nowadays; inside cylinders are less 
easy to get at, and also require a more compli- 
cated kind of axle. In many British locomotives, 
however, the use of three or four cylinders is 
replacing two-cylinder practice. The reason is 
connected with the restricted British loading 
gauge (see GAucEs, RArLwav), which limits the 
size of engines to that of tunnels built long ago. 
There is insufficient room to mount two large 
enough cylinders either at the two sides of the 
engine, or inside, between the wheels. The 
bigger engines, therefore, have two medium- 
sized cylinders outside, and one or two inside. 
Four cylinders have been used for the ‘King’, 
‘Castle’, and ‘Star’ class express engines of the 
Western Region and on some London Midland 
Region engines; three cylinders have been used on 
many Eastern and North-Eastern Region engines. 


3. Boosters. Many mode: im locomo- 
tives in the United States arc i led with this 
form of auxiliary power. Th sr is a small 
two-cylinder steam unit, us: arranged to 
drive a pair of small wheel rear of the 
main driving-wheels of the « Because of 
the small diameter of these : the power 
exerted by the booster is great : ation to its 
size. The booster gives valuab! iary power 
when it is most needed, as \ tarting, or 
when climbing heavy inclines. oon as the 


locomotive has reached a speec 
an hour, the booster is cut ou 


free-wheel 


action somewhat similar to th: 

on a bicycle), so that at hig! s the loco- 
motive is not hampered by fri | resistance 
from the auxiliary engine, Bo have been 
tried in Great Britain; for vari isons they 
have not proved efficient, bu: ly because 
of the drain imposed on the si ;roduction 
of the relatively small British bo 

4. FUEL. Coal and oil are c ly suitable 
for steam locomotives; a choic: be based 
on economic reasons. In Grea’ tain, with 
the best steam coal in the worid, ihe obvious 
preference has been for coal; in Cs) 'ornia, with 
its own oil-fields and long dis: from the 
nearest coal-fields, oil-firing is the ral choice. 
Some oil-firing locomotives have |: cn used in 
Britain. 

Anthracite coal can be burnt, but requires 
very large fire-boxes. Many locomotives on the 
Reading Railroad in the United Siates, which 
serves anthracite coal-fields, were designed with 


fire-boxes of such size that the driver’s cab is 
perched on the middle of the boiler, ahead of 


Reading Co., Philadelphia 
*CAMEL-BACK' LOCOMOTIVE 
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fire-box; the fireman has a separate shelter 
more usual position at the rear. These 
are sometimes known as ‘Camel-backs’. 

t times of fuel shortage, peat (in Ireland), 
« or brown coal (in central Europe), and 
iaize (in South America) have béen used 
locomotives, but with indifferent results. 

e Eastern countries wood is used as fuel; 
advantage is the speed with which it is 

p, the constant stops needed for refilling 
tenders, and the excessive throwing of 


most efficient use of oil as locomotive fuel 
the internal-combustion engine, the diesel 
` in particular, and in the gas turbine. 
id of the roundabout method of turning 
:cl into steam and the steam into work, as 
e oil-fired steam locomotive, the burnt fuel 
internal-combustion engine provides the 
t power, so that the loss of heat and energy 
cakes place in the process is much reduced. 
iso Deser Locomotive; ELECTRIC RAILWAYS; Gas 
x LOCOMOTIVE, 
lso Vol. VIII: STEAM ENGINE. 


5, SHIP’S. x. This is the instrument used 
weasure the speed of a ship. Knowledge of 
wed helps the navigating officer to calculate 
sition which a ship has reached (see Navi- 
on, Marine). In the earlier days of sailing- 
the log was an actual piece of wood, which 
was tied to a very long line wound round a reel 
id by a sailor. The log was tossed over. the side 
he ship, and remained floating at the spot at 
h it fell. As the ship sailed on, the length 
ine in the sea, stretching from the ship to the 
g, grew longer. At intervals in the line were 
pieces of knotted cord; according to the number 
of these ‘knots’ which passed over the ship’s side 
in the space of half a minute, the number of sea- 
miles sailed in an hour was known. Thus 5 
sea-miles an hour was represented by the words 
‘5 knots’ (never ‘knots an hour). The half- 
minute was timed by a sand-glass (see CLOCKS, 
Vol. VIII). A sea-mile or nautical mile is 6,080 
feet, or about one and a fifth ordinary or statute 
miles. The distance was chosen in order to make 
calculation easy: it equals one-sixtieth of a geo- 
graphical degree. 

The modern log is a precision instrument; it 
consists of a tiny propeller which is towed at the 
stern or side of a ship, or which sometimes pro- 
jects through the ship’s bottom. This propeller 


LONDON BRIDGE 


rotates a steel cable, which records the speed on 
dials on the ship’s bridge and in the chart-room, 
engine-room, and other places, on the principle 
of a motor-car SPEEDOMETER (q.v. Vol. VIII). 

2. Loc-Boox. The word ‘log’ also refers to 
a log-book, in which the master of a ship is 
obliged to have a written record kept of every- 
thing of importance which concerns every 
journey. Changes in the speed and course of the 
ship, observations of wind and weather, records 
of other ships passed, and matters concerning 
the discipline of the crew must all be noted. 
Besides the ship’s principal log-book, other log- 
books are kept in modern ships, including the 
engine-room log, which records the times of 
starting and stopping the various engines, and 
the speeds at which they are run. Such details 
can be important in the event of a dispute after 
a collision or other accident. 

Sce also NAVIGATION, MARINE. 


LONDON BRIDGE. Until the Tower BRIDGE 
(q.v.) was opened in 1894, London Bridge was 
the last bridge across the Thames, down-stream. 
It connects the City of London with Bermondsey 
and Southwark. The Romans built a bridge 
near the present site of London Bridge; and so 
did the Saxons who succeeded them. In 1163 
the whole timber structure of an existing bridge 
was renewed; and in 1176 a new stone bridge 
was begun a little farther up-stream, but was not 
finished until 1209. Three years later a fire 
swept both ends, trapping a number of people 
who were killed by burning or drowning. To- 
wards the end of that century, after one of the 
great Thames frosts, five arches were carried 
away, and the bridge became ‘so sore decayed 
for want of reparations that men were afraid to 
pass thereon’. 

By the 14th century London Bridge had been 
built up again, and had shops and houses stand- 
ing on it, and in the middle a chapel dedicated 
to St. Thomas of Canterbury. At each end stood 
a gate, the southern one being called the Stone 
Gate, and the northern one, where the heads or 
executed traitors were displayed, the Drawbridge 
Gate. 

By the 16th century London Bridge had de- 
veloped into a very elaborate structure. In his 
Survey of London (1603), the chronicler, John Stow 
describes it as ‘a work very rare, having with 
the drawbridge twenty arches made of squared 
stone, of height 60 feet and in breadth 30 feet, 
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OLD LONDON BRIDGE FROM THE SURREY SIDE OF THE THAMES 
IN 1616 


From an engraving by Nicholas Visscher 


distant from one another 20 feet, compact and 
joined together with vaults and cellars; upon 
both sides be houses built so that it seemeth 
rather a continual street than a bridge’. On the 
southern side the water-power of thc river was 
put to good use, for mill-wheels were set in two 
of the arches. 

In 1632, at a time when the river was frozen 
and therefore no water was available, a third of 
the houses were destroyed by fire. During the 
Great Fire of London in 1666, London Bridge 


Fox Photos. 
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suffered still further. Apart ese disasters, 
the structure was being const: weakened by 


the stresses set up in the pier: during the 
hard winters. Fear for the the bridge 
induced Parliament in 1756 t that all the 
buildings on the bridge sho: vulled down. 
At the same time the brid videned to 
allow a 31-foot carriageway, 7-foot foot- 
way on either side. But by i was clear 
that still the bridge could no: nodate the 
gradually increasing traffic he present 
London Bridge, about 100 i of the old 
one, was begun. When comp! 831 it was 
53 ft. 6 in. wide; but additions in 1902-4 


increased the width to 65 fec 


See also BRIDGES. 
See also Vol. III; Lonpon; Tu: 


LONDON LIBRARY. This! was started 
by Thomas CARLYLE (q.v. V« who found 
that there were no good len libraries in 


London for serious reading, and it was not 
always convenient to study u e BRITISH 
Museum LIBRARY (q.v.), from v »oks could 
not be taken away. His aim w ibrary con- 
taining ‘books in all departn literature 
and philosophy, and in all lang: and whose 
subscribers should be able to h: e books in 
their own homes, both in Lor vad in the 
country. In 1839 he began : "rest some 
wealthy friends in his scheme, a: x841, with 
their backing, the library was opened in two 
rooms in Pall Mall. There w« about 500 
members; each paid an entrance fee of £6 and 
a yearly subscription of £2; the library began 


with 3,000 books. 

These books were carefully chos j 
by men of learning. The ordinary circulating 
library provided new books, especially for light 
reading. The London Library set out to build 
up stocks of books of permanent value. All the 
books were on open shelves, and there were no 
restrictions on borrowing by members, so long 
as books taken out were recorded. 

From the beginning the London Library was 
used by many of the most distinguished people 
of the day. The first President was Lord Claren- 
don, the Foreign Secretary, who was succeeded 
by Thomas Carlyle himself. Among members 
have been Tennyson, Gladstone, Huxley, Dar- 
win, Thackeray, and Macaulay, who wrote 
famous history there. 

The library received many valuable bequ! 


sen, mostly 


ests 
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aks and it gradually grew in size. In 1845 
ed to its present home in St. James's 
In 1934, after nearly a century of life, 
ranted a Royal Charter. Although the 
lost thousands of volumes when London 
nbed in the Second World War, it con- 
If a million books, including much foreign 
. There are about 5,000 members; a 
ember must be introduced by an old 
:r and approved by the elected committee 
igement. 


) LIBRARIES, 


DON TRANSPORT. The London Trans- 

«ecutive manage the largest co-ordinated 

ind rail system of urban passenger trans- 

the world. It covers a compact area of 

,000 square miles, extending roughly 25 

n all directions from Charing Cross, and 

s about one-fifth of the population of 

It carries its passengers by surface and 

‘round trains, by buses and coaches, and 

ms and trolley-buses, Its problem is to 

h nearly 13 million short journeys a day, 

deal with them with the greatest possible 

if these journeys were spread out through 

v fairly evenly, the problem would be 

rably easier; but, in fact, one-half of the 

lowing in and out of 

i London is concen- 

into 4 peak hours— 

rs in the morning and 

irs in the evening— 

n the mass of people are | 

to or from their work. 

^s the tendency increases 

for those working in London 

o live farther and farther 

out in the suburbs, so do 

the problems of the London 

Transport Executive in- 
crease. 

Until the beginning of the 
19th century the River 
Thames was the only regu- 
lar means of communication 
in London. Since then Lon- 
don has increased five times | 
in size. In 1829 the first bus | 
service was started in Lon- 
don with single-decker buses 
pulled by three horses. The 
buses were privately run and 


LONDON TRANSPORT 
competed with each other, though gradually 
owners of groups of buses amalgamated, and in 
1885 the London General Omnibus Company 
wasformed. Inthe meantime the idea of running 
a buson a track had started in America, and be- 
tween 1869 and 1871 the first horse-drawn trams 
were introduced to London. In 1863 a steam rail- 
way opened between Paddington and Farringdon 
Street and continued until it was electrified 
in 1905. The first underground railway, opened 
in 1890, was the City and South London Rail- 
way, an electric railway running between King 
William Street, in the City, and Stockwell. Before 
1933, when the whole of London's transport was 
brought under public control, and the London 
Passenger Transport Board was set up, many 
different services ran trains, buses, and trams, 
all in competition with cach other. When, in 
January 1948, the whole transport of the country 
was nationalized, the work of the Transport 
Board passed to the London Transport Execu- 
tive, a body with a chairman, four full-time and 
three part-time members. By 1950, London's 
transport was carried 40% by the central buses, 
30% by railways, suburban and ‘tube’, 21% by 
trams and trolley-buses, and 9% by country 
buses and coaches, such as the Green Line 
Coaches which run into London from the suburbs 


Londons Life-tines 


London Transport Executine 
LONDON’S LIFE-LINES 


Poster showing how London Transport serves London and the surrounding country 
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as far out as Aylesbury in Buckinghamshire or 
Windsor in Berkshire. 

The London Transport Executive have control 
of more than 240 miles of railway line, of which 
about 7o miles are ‘tube’. There are six princi- 
pal lines, the Metropolitan and District running 
mainly above ground, but including the Inner 
Circle which is mainly underground, and the 
Central, Bakerloo, Piccadilly, and Northern 
‘Tubes’, running in 12-foot tunnels. Further 
‘tube’ lines are being constructed, On some lines, 
during peak hours, as many as forty trains an 
hour are run. The coaches are designed to have 
plenty of standing space to accommodate the 
large numbers of standing passengers which must 
be carried morning and evening. Suburban 
lines are under the operational control of the 
main-line railways. ‘Those suburban services 
which are still run by steam locomotives are 
gradually being electrified (see ELECTRIC RAIL- 
WAYS). 

The road passengers of London in 1949 were 
carried by 7,200 buses and coaches, 1,800 trolley- 
buses, and 800 trams, which ran some 495 
routes in all. Trams and trolley-buses are gradu- 
ally being replaced by buses. For some years 
after the Second World War the service had to 
be run with a great many worn-out buses, and 
this put a great strain on the insufficient number 
of maintenance and repair garages and depots. 
The Chiswick Works, the main depot for major 
bus repairs, employs a staffof5,000. The London 
Transport Executive now employ in all some 
100,000 people, for whomis provided an elaborate 
welfare service, including some 200 canteens and 
good sports grounds and club rooms. 


See also UxpERGROuNp Raitway; Bus; TRAMWAY; 
TROLLEY-BUS; MOTOR TRANSPORT MAINTENANCE. 
See also Vol. III: LONDON. 


LONGITUDE, see Map Projections. 


LORRY, see Moror TRANSPORT, 


LOUD-SPEAKER. Electrical loud-speakers 
are all based on the principle of the vibrating 
diaphragm, which is common both to the tele- 
phone and to the wireless microphone (see 
SPEECH, TRANSMISSION or). Differences in the 
size of the instrument and in the quantity of 
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current used account for the ngth of the 
loud-speaker's tones. 

Increasing uses are being d for loud- 
speakers, quite apart from the ; they play in 
the wireless receiver in the h Fo make the 
voice of one person audible t * audience 
in a hall, or to a crowd out . a ‘public 
address’ system is used, made u; ii crophone, 
amplifying apparatus, and < nore loud- 
speakers. Announcements a: > at horse 
shows, gymkhanas, and spo ctings are 
frequently relayed by loud-spe: In railway 
stations travellers are given in iion. about 
trains by this means. In lar: tels loud- 
speakers in all the public room: will notify a 
particular guest if he is urgently wanted on the 
telephone. In factories and oflices !oud-speakers 
are sometimes used to give ins tions to the 
staff (see OFFICE COMMUNICATIO ol. VII). 

The microphone, amplifiers, and /oid-speakers 
can all be carried in a motor« van. This 
mobile form of public address is used by the 
police to control street traffic and sports crowds, 
and by political candidates to malce announce- 
ments in the streets during electi 

Many ships are fitted with a - powerful 
loud-speaker known as a ‘loud-! r’; vessels 
can thus exchange information wie» within ear- 
shot, and in a big ship an officer can give orders 
to distant members of the crew. ‘he loudest 
kind of loud-hailer is used for shouting’. 
This enables a low-flying aeroplane to address 


multitudes of people over an arc» of several 
square miles, whether they want to be addressed 
or not. During the Second World War this 
method was used for directing PROPAGANDA 
(q.v.) at enemy troops. Either someone travel- 
ling in a sky-shouting aeroplane could speak 
directly into the apparatus, or the aeroplane 
merely received on its wireless set propaganda 
broadcast from a distant wireless station, the 
programme being switched directly into the 
sky-shouting loud-speakers. À 

In some countries, particularly in time of 
war, loud-speakers are permanently installed in 
public places, so that official communications 
can be made to people in the streets. In the more 
remote parts of Asia, where the people do not 
possess wireless receivers in their homes, a com 
munal loud-speaker is installed in the centre of 
the village, round which they may gather to hear 
the news. 
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CADAM ROADS. John Loudon McAdam 

1836) was more than a famous road- 

r: he was the inventor of the first new 

id of road-construction after the Roman 

re. Until his time all road-engineers had 

iced the Romans in laying an expensive 

lation of heavy stones under their roads; 

\dam proved that this was not only unneces- 

but for the traffic of those days worse than 

vn system. He was born at Ayr, Scotland, 

hen still at school showed his future bent 

iking a model road-section. At the age of 

went to the counting-house of an uncle 

w York, from which he returned with a 

> only 13 years later, and settled in Ayr- 

He was made Deputy-Lieutenant of the 

ty and road trustee, posts which encouraged 

o study and experiment in road-making. 

798 a new appointment took him to live at 

I simouth, where he extended his hobby to the 

roads of the whole south-west of England. In 

5 he was made surveyor of the British Turn- 

pike Trust (see TURNPIKE) of which he had been 

a trustee for some time. In less than 2 years 

he had put its 150 miles of roads into good repair, 

and by reducing the cost of upkeep, had lessened 

the Trust’s debt by £2,000. Many other turn- 

pike trusts now sought his advice—which he 

would always give free of charge—and by 1819 

he had been appointed surveyor to no less than 

thirty-four of them. In that year he was invited 

to give evidence before a Parliamentary Com- 

mission which was inquiring into road adminis- 

tration. Despite the success of his roads and the 

width of his experience, his revolutionary theories 

met with great ridicule—though not from the 

other great road-builder of the time, TELFORD 
(q.v. Vol. V). 

McAdam stated that he preferred no harder 

foundation for his road than the ordinary sub- 


MAGAZINES AND PERIODICALS 
soil, and even had no objection to a springy one, 
such as a bog. A harder foundation was, he 
declared, undesirable because it increased the 
wear on the road-surface, as well as on the 
vehicles and the legs of the horses using it. On 
the subsoil he laid a single layer of from 10 to 12 
inches of broken stones, both the quality and 
size of which were of great importance. No 
piece should exceed 1 inch in any direction or 
6 ounces in weight; the material should be hard, 
but not too hard, and evenly wearing—such as 
hard limestone, sandstone, or certain basalts. 
For consolidation he relied at first on the action 
of the wheels themselves in grinding away a 
fine powder which, helped by rain, eventually 
formed an almost waterproof layer, cementing 
the surface together. Later, watering-carts and 
light rollers were used to give quicker results. 
The truth of McAdam's theories was proved not 
only by an examination of the roads themselves, 
but also by the fact that coach-horses, which 
were usually worn out after 3 years’ service on 
ordinary roads, lasted much longer if their work 
kept them on springy macadam surfaces. In 
1826 McAdam himself was made Surveyor- 
General of Metropolitan Turnpike Roads, an 
appointment which allowed him indirectly to 
introduce his system all over Britain. He was 
less successful in his efforts to institute a central 
road authority for the whole country (a step 
which was not taken until 1937—and then only 
partially). But the nation's gratitude to him was 
shown by a Parliamentary grant of £10,000. He 
was offered, but refused, a knighthood. Charles 
Dickens said of him: ‘Our shops, our horses’ 
legs, our boots, our hearts, have all been 
benefited by the introduction of McAdam.’ 


See also Roaps, BRITISH. 
See also Vol. VIII: Roan BUILDING, 


MAGAZINES AND PERIODICALS. These 
are printed publications, issued weekly, fort- 
nightly, monthly, or quarterly, and either sold 
to the public or sent to a list of subscribers or 
to members of some association. About 3,500 
magazines and periodicals are regularly pub- 
lished in Britain. These do not include news- 
papers—that is, publications chiefly concerned 
with general news of passing events. 

Modern magazines fall in several main groups. 
Among weeklies are: 

Illustrated papers. Several leading magazines, 
originally based on American practice, publish 
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THINGS ONE WOULD RATHER HAVE EXPRESSED DIFFERENTLY 


Fair Hostess. ‘Good night, Major Jones. We're supposed to breakfast at nine; but we're not very pun: 


the later you appear to-morrow morning, the better pleased we shall all bel 
Drawing by George Du Maurier, from Punch, May 13th, 1893 


topical articles accompanied by vigorous photo- 
graphs taken by photographers who are among 
the highest paid in the country. 

‘Society’ papers. This is a small class of 
magazines with many portraits and photographs 
of people in the public eye. 

News magazines. These, also inspired by 
American practice, contain classified reports and 
pictures of leading events of the week. 

Women’s papers. A large number of maga- 
zines are specially designed to appeal to women. 
They are concerned with clothes and fashions, 
care of the body and complexion, furnishing, 
cookery, care of children, and the publication of 
romantic fiction and articles about film-sters. 
Some of these magazines have a very large sale. 
Others reach the highest level of artistic produc- 
tion of any magazines in Britain. 

Humorous papers. ‘This is now a very small 
class among magazines. Its most distinguished 
journal is Punch, which has appeared weekly 
since 1841. Many famous artists have drawn 
in its pages, including Richard Doyle, whose 


tors of “Punch” 
ple. Indeed, 
design for the front cover has bess in use for 
over 100 years, Sir John Tenni io original 
illustrator of Alice in Wonderland, € les Keene, 
George Du Maurier, Phil May, anc 5ir Bernard 
Partridge. Thackeray among novelists, and 
Thomas Hood and Tennyson among poets, have 
figured in its lists of contributors. 
Literary and political papers. ‘These include 
serious journals of considerable influence, which 


comment, generally every weck, on politics, 
finance, social problems, and on newly pub- 
lished books. Among these magazines are The 
Economist, The Listener, The Times Literary Supple- 
ment, The Spectator, Time and Tide, and The New 
Statesman, Signed articles by eminent authorities 
are regularly printed by some. The Listener 
reprints the more important B.D.C. talks, and 
also publishes original articles. 

Juveniles’ magazines. "his is a large and 
popular group. It ranges from papers for grow- 
ing boys and girls to ‘comics’ for smaller children. 
At one time there was a fashion for stories about 
boys and girls at imaginary public schools, and 
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nds of grown-up people remember with 
re the days when they read of such charac- 
Billy Bunter’. Many papers, including 
4t, have a serious and useful purpose, and 
valuable information as well as enter- 
Xt. 
and sport papers. A large number of 
tions print news of film-stars and of 
forms of sport and athletics. 
hnical and trade papers. This is one of the 
t groups. Itincludes trade and professional 
nes which deal solely with special subjects 
is building, school-teaching, road trans- 
ngineering, film-making, shipping, the 
y trade, and similar interests. 
rt from weekly magazines, there are many 
ly and quarterly journals devoted to such 
d subjects as medicine, surgery, archaeo- 
:tronomy, languages, history, geography, 
nd poetry. 
arly history of magazines and periodicals 


Geo. Newnes, Ltd. 


ORIGINAL COVER OF ‘THE STRAND MAGAZINE’ 


is closely associated with that of newspapers (see 
Newspapers, History or). In the last quarter 
of the 19th century, when universal education 
had been established by law in England, many 
popular magazines were founded and reached 
large circulation. One of the most notable of all 
was the Strand Magazine, an illustrated monthly 
in which the detective stories about Sherlock 
Holmes, by Arthur Conan Doyle, first appeared. 
In recent years magazines have met with 
increasing competition from films, wireless pro- 
grammes, and the ‘features’ page of newspapers. 
The largest magazine circulations in the 
world are achieved in America. The great size 
of the United States prevents any daily newspaper 
being distributed over the whole country, as is 
done in Britain. With weekly magazines, how- 
ever, such as the Saturday Evening Post, Collier's, 
Time, and Life, there is time to arrange for dis- 
tribution over the whole United States, 


See also Newspapers, HISTORY OF. 
See also Vol. XII: Essay. 


MAIL TRAIN, see Post OFFICE. 


MANCHESTER SHIP CANAL. At the begin- 
ning of the 18th century the Mersey was navi- 
gable for barges only as far as Warrington; and 
Manchester, a rapidly growing industrial city, 
felt the need of direct communication with the 
sea. In 1720 the navigation of the Rivers Irwell 
and Mersey was improved, so that barges could 
reach Manchester; and in 1761 Brindley com- 
pleted the first section of the Bridgewater Canal 
between Worsley and Barton, and later extended 
it to Runcorn and on to Leigh. In the early 
19th century a junction was made with the 
Leeds-Liverpool Canal at Leigh. But the rivers 
and the canal, having narrow locks, could 
transport only small barges, each carrying about 
5otons. The high cost of transport forced many 
factories to close, and so pcople left Manchester; 
soon there were more than 18,000 empty houses. 

There had been several proposals from as early 
as 1712 to construct a canal which would bring 
Manchester into touch with the sea, 35 miles 
away. An Act of Parliament was obtained in 
1885, after meeting with great opposition from 
the Liverpool railway shareholders and others. 
Construction began in 1887, the work being 
divided into nine section. As Manchester 
stands 60 feet above sea-level, five sets of locks 
were made to raise the canal the necessary 
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height. The Eastham locks are tidal; the other 
four have an average rise of 13} feet. The outlet 
to the Mersey is at Eastham, where the largest 
entrance lock is 600 feet in length by 80 feet in 
width. The other locks are rather smaller. The 
Bridgewater Canal originally crossed the River 
Irwell at Barton by means of a stone aqueduct, 
designed and built by James Brindley for the 
Duke of Bridgewater in the 18th century. On 
the building of the Manchester Ship Canal, this 
fixed aqueduct was replaced by a steel swing 
aqueduct mounted on a pier in the middle of 
the ship canal. The aqueduct swings open to 
allow ships to navigate the Manchester Ship 
Canal, and when shut, it becomes once more a 
continuous section of the Bridgewater Canal, 

The canal was opened in 1894. It cost 
4515,000,000, or £8,000,000 more than had been 
expected. It is 30 feet deep for the first 5 miles 
and then 28 feet deep. Large ocean-going cargo 
vessels regularly navigate the waterway. The 
total tonnage of revenue-paying traffic in the 
year 1918 was 3j millions; in 1925 nearly 6 
millions, and before the Second World War it 
rose to just under 7 millions, with some 5,000 
ships entering and clearing the canal each year. 

Ellesmere Port—3 miles from Eastham—is the 
terminus of the Shropshire Union Canal, which 
runs through Chester, Shropshire, and Stafford- 
shire to the Midlands, and there are docks, 
wharves, warehouses, coal-tips, and granaries at 
this point. 44 miles from Eastham, at Stanlow 
oil docks, there are special docks for oil-tankers, 
and storage tanks that will hold approximately 
100,000,000 gallons of oil. The new oil dock at 
Eastham is for tankers of 34,000 tons. At Runcorn 
there are 70 acres of docks and warehouses, and at 
Manchester there are 6 miles of wharves, 85 miles 
of railway line, and scores of warehouses and 
cranes. 

Manchester, judged by the value of its trade, 
is one of the principal ports in the United King- 
dom. Between 1894 and rg11 all the empty 
houses in the city became occupied and more than 
34,000 more were built. Many new industries 
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have been established, and th ‘snow a popula- 


tion of more than 14,000,006 hin a radius of 
75 miles. 

See also CaNars, BRITISH. 

See also Vol. III: Maxcnzs: 
MANUSCRIPT, see Booxs, H RY OF; PAPER; 


WRITING. 


MAPS, HISTORY OF. Th vidence that 


many ancient peoples, wheth vilized or not, 
drew maps and plans. Both ed and un- 
civilized people still do. Th: est maps in 
existence are on small baked ablets found 
in the ruins of Babylonian citi lany of these 
are to be seen in the British Museum, and one in 
the Museum of Harvard Uni y, U.S.A,, is 
said to be 4,500 years old. T! yptians also 
made maps, but since these drawn on 
papyrus, a material resembli: 'APER (q.v.), 
little of their work has survived. ‘There is refer- 
ence to a map in Chinese litera: om 227 B.C. 
The Chinese had mapped thei country long 
before Europeans went there, 

The ancient Greeks are regarded as the 
pioneers of modern map-maki They were 
aided by their knowledge of omy, their 
belief that the earth was spherical, and their 
eagerness to learn all they could “om travellers 
on land or sea. In the 3rd century before Christ, 
a Greck named Eratosthenes cst ted the size 


of the earth with remarkable 2 cy. In the 
and century after Christ, anoth« -ek named 
Ptolemy prepared details for the drawing of 
many maps, though whether he actually drew 
them is uncertain (see Fic. 1). Many scholars 
and sailors of much later times, including 
Christopher Columbus, regarded Ptolemy as an 
authority, and his influence was clearly seen in 
maps as late as A.D. 1700. 
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. 2. DETAIL SHOWING LONDON AND PART OF KENT FROM THE GOUGH MAP OF ENGLAND, DRAWN ABOUT 1355 
The map is drawn with the East at the top 


Roman maps survive, but we know that 
Romans made maps; indeed, they could not 

' planned their fine system of roads or 
ned their great Empire without them; and 

an obtain some idea of their maps from later 
‘aps based upon them, and from descriptions. 
vems that the Empire filled nearly the whole 
ce on their world maps, with a very small 
a and other countries at the outer edge, and, 
course, nothing of America, South Africa, or 
Australia. Chinese maps of about this period 
show China in the centre and the rest of the 
world as very unimportant islands round the 
outside. In many ways the most remarkable 
map connected with the Roman Empire is one 
drawn in the r2th century by a monk at Colmar, 
a city near the river Rhine. It is believed that 
he copied it either from a 4th-century map, or 
a copy of a 4th-century map. This copy of the 
Roman map measures 21 feet long and 1 foot 
wide, and is a diagram of the road system from 
south-east Britain to the River Ganges in India. 
It was acquired by Konrad Peutinger, Keeper 
of the Archives at Augsburg, near Colmar, in the 
16th century. It is usually known as the Peutin- 
ger Table, or Map. One difficulty in studying 
ancient maps is that they were copied by hand, 


many of them in monasteries, and possibly no 
two were exactly alike. 

The first notable map of England, apart from 
that based on Ptolemy, was produced by Mat- 
thew Paris about a.D. 1250. His information 
probably came from other hand-drawn maps, 
word accounts, and travellers. North is at the 
top—though Arabs and Romans usually put 
South at the top, while the Church favoured 
East. Another map a century later, known as 
the Gough Map (see Fro. 2), is accurate enough 
to show that all Britain had been surveyed, 
though nothingis known ofthemethodsemployed. 

Many attempts were made in the Middle 
Ages to represent the world according to 
Scriptural references, but the resulting maps 
gave no help to the traveller, as they bore no 
more resemblance to the real world than draw- 
ings would to Heaven if based on references in 
the Book of Revelation. One of the best-known 
church maps is a large one preserved at Hereford 
Cathedral. 

From about A.D. 1300 and onwards, for three 
centuries, many excellent charts were drawn, 
depicting especially the coast-line of the Mediter- 
ranean sea. They are called Portolan Charts 
(see CHARTS). 
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British Museum 


ESTATE MAP OF 1809 OF HOCKELBURY PARK IN KENT 


The Ordnance Survey gradually took the place of estate 
maps drawn for private landowners. 


Two events occurred in the 16th century which 
are important to the history of maps. One was 
the work of a Dutchman known as Mercator. 
He not only worked out the Map PROJECTION 
(q.v.) which bears his name, and which has 
helped sailors and airmen all over the world to 
navigate their craft from place to place, but he 
combined a framework of lines of latitude and 
longitude with the accurate type of survey work 
seen in Portolan Charts. The second notable 
event was the development of map-engraving, 
which enabled maps to be printed in large 
numbers, and all exactly alike. This gave rise to 
large map-publishing businesses. 

At first no name existed for the numerous 
map collections bound in book form. Then 
Mercator chose to call his collection ‘Atlas’, 
perhaps because a picture of a legendary Greek 
giant called Atlas, who held up the heavens on 
his shoulders, was sometimes prefixed to such 
collections. So to-day all collections of maps in 
book form are called. atlases. In 1579 a York- 
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shireman, Christopher Saxton, published the 


first national atlas of England ad Wales, his 
maps being on fairly large sc: id a blaze of 
brilliant hand colouring. Ti tch also pub- 
lished some notable atlases fr out this time 
onward. 

The 18th century saw many ıments take 
over the task of map-making : ap-publish- 
ing. At the request of King 1 XV, Caesar 
Cassini (1714-84), one of a : listinguished 
French family of mathematici id surveyors, 
started to map France on a scal bout $ inch 
to the mile. Meanwhile Genera! William Roy 
(1726-90), post office official, 7", historian, 
antiquarian, and Surveyor-C il of the 
Coasts, who had many years previously drawn 
an excellent map of Scotl y little more 
than a compass, started accurate surveying in 
South-East England with a I: theodolite, 
the finest SURVEYING INSTRUMEN its day (q.v. 
Vol. VIII), specially made for him and paid for 
by the king. One of the objects oi urvey work 
done by Cassini and Roy was t ermine the 
exact position of Paris and Lo: relative to 
each other on the earth’s surfac After Roy's 
death the surveying of England : dopted by 
the Board of Ordnance (the d ment of the 
army which supplied guns munition), 
which eventually gave rise to the na: .° Ordnance 
Survey. The first maps result; from this 
survey were published in black «3 white, on 
a scale of 1 inch to the mile, in i407. They were 
the first of a series which has remained unsur- 
passed in accuracy and unrivalled in complete- 
ness by the maps of any other national survey. 


The Ordnance Survey has since published 
maps of the whole of Britain on various scales 
from one-millionth, where 1 inch of map shows 
nearly 16 miles of country, to maps where the 
scale is 6 inches to the mile. Maps of five-sixths 
of Britain have been published on a scale of 25 
inches to the mile. These maps, or plans as they 
are called, show such details as individual fields 
and houses and their areas. New plans are being 
prepared of all towns and cities in Britain on a 
scale of 50 inches to the mile. On these the size 
of a house can be measured, and house numbers 
are shown. They are in black and white only, 
but many of the smaller-scale maps are printed 
in colours by methods which have been períectna 
since they were first introduced in the middle 9 
last century. There is a map for every purpose: 
large-scale plans for engineers, surveyors, town 


5 
DS - 
CXZW — te atn oa 
ar u * Q 
" * x h 
ist - 
NS s. 
* 
L] à ee d 


"VIT. 
nee aeos om 
* . A 


253 


MAPS, HISTORY OF 


SOUTH OF HENLEY-ON-THAMES 
uced from the 6-inch Ordnance Survey Map with the sanction of the Controller of H.M. Stationery Office 


crs; 6 inches to the mile plans for detailed 
of small localities; 2}-inches and 1-inch 
{or walkers; and }-inch and }-inch maps for 

is and motorists. 
He first reference to a terrestrial globe comes 
‘he Greeks. Crates of Mallus made a globe 
it 150 B.c, The oldest which has survived 
: made in 1492 by Martin Behaim of Nurem- 
urg. When, a few years later, Magellan’s 
voyage (see ExPLoRATION) really proved the 
spherical shape of the earth, globes became 
popular. They frequently showed not only the 
latest discoveries, but included imaginary lands, 
such as Terra Australis, which were put in to 
give the globe a balanced look. Globes were 
carried as part of a ship's equipment, and used 
by such men as CoLuMBUs, MAGELLAN, FRO- 
BISHER, and DRAKE (qq.v. Vol. V). They were 
also used in places of learning in Europe as 
early as the beginning of the 16th century. By 
the late 18th century they were at the height of 
their beauty and usefulness, and employed in 
the education of every young gentleman and 
gentlewoman. To-day maps and charts are so 
cheap, varied, and easily stored, that globes are 

largely neglected. 

All highly developed areas of the world are 


now mapped, and work of great accuracy is not 
limited to Europe. Maps of the survey of India, 
for example, are among the most accurate in 
the world, and Mount Everest, the highest 
mountain in the world, is named after one of 
India's greatest surveyors, Sir George Everest. 
Large areas of the earth's surface, however, still 
remain unsurveyed and unmapped, chiefly the 
sparsely inhabited tropical forests, the great 
deserts and tundras, and the more recently dis- 
covered countries of vast extent such as the 
United States, Australia, South Africa, and 
Canada. The governments of these countries aim 
at mapping the whole of the usable part of 
their territory on a scale of about 1 inch to the 
mile, and at having coloured maps like those of 
Britain. They have large arcas already mapped 
on this and other scales. Map-makers to-day 
are much helped by photographs taken from 
specially equipped aeroplanes. 

Since 1891 a scheme has been developed to 
produce maps of the whole world, uniform in 
appearance and style, on a scale of about 16 
miles to the inch. This is a great task and will 
take many years, but its completion will be an 
important landmark in the history of maps. A 
scheme has been evolved in the Massachusetts 
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Institute of Technology, U.S.A., to construct a 
globe on the same scale, which will be nearly 
42 feet in diameter. 

In recent years new kinds of maps have been 
developed to show such things as the distribution 
of rainfall, temperature, population, crops, and 
other things of importance and interest. ‘These 
are called distribution maps, or statistical maps, 
to distinguish them from the topographical maps 
already described. At least four maps a day are 
made by the Air Ministry showing the weather 
over north-west Europe, and from a study of 
these, experts prepare the weather forecasts 
which are broadcast regularly by the B.B.C. (see 
WEATHER Forecastinc, Vol. III). Dot maps, 
cach dot representing a certain number of, say, 
pigs, are used to show the distribution of crops 
and animals. Very few people could form as clear 
a picture by looking at rows of figures listing 
how many pigs or poultry were in the hundreds 
of parishes in England. Other statistical maps 
use colours or different kinds of shading, and 
still others use lines, such as the contours on 
topographical maps which bring out the dis- 
tribution of high and low land (see Map READ- 
ING), or the isotherms which show the distribution 
of temperature. 


See also Mar Projections; Mar-READING; CHARTS; 
EXPLORATION, 
See also Vol. VIII: SURVEYING. 


MAP PROJECTIONS. A globe is a model of 
the world, and if it is fairly large, all countries 
can be shown on it true in shape, relative size, 
and position, though it is impossible to see them 
all at the same time. If one took off the skin of 
the globe, as one skins an orange, and tried to 
lay it flat on a table, one could only succeed by 
slitting it, or stretching it here and shrinking it 
there. But if one did this the shapes and relative 
sizes and positions of the countries would alter; 
and this is what happens whenever one draws 
a flat map of the world. 

Another way of obtaining a map of the world 
would be to take pencil and paper and copy the 
globe-skeleton—the lines of latitude and longi- 
tude—for once the skeleton is drawn it is easy 
to sketch in the coast-lines. The middle part of 
such a map would come out fairly well, but there 
would be uncertainty about the spacing of the 
meridians, or lines of longitude as they are also 
called, which run from pole to pole. Should they 
be equally spaced as on a globe, or drawn closer 
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together towards the outsid they would 
appear on a photograph of a g Seep. 289.) 
And should all skeleton lir straight or 
curved? There is no answer questions, 
The truth is that it is just as le to copy 
the skeleton, or ‘net’, with e accuracy 
from the globe as to make : kin lie flat 
without stretching it in pla plan for 
drawing the net has to be deci n, and the 
result is called the map proje Some pro- 
jections are excellent to show 'zions but 
of little use to show Equat inds; some 
maintain relative sizes of cou: "ut distort 
shape; and some are valuabl avigation, 
but of little use for distribu statistical 
maps. There is no limit to th ber of pro- 
jections that can be invented, t! | few are in 
constant use. An atlas contains nples of all 
the commonest, and the nam« particular 
projection used is usually printe: mall letters 


beneath each map. 
Projections are often regard 
three groups called conical, zeni 


'alling into 
ind cylin- 


drical. The surface of a sphere ot, as has 
been shown, be transferred to t piece of 
paper, but this is not so with cont cylinders. 
When conical or cylindrical tions are 
used, the world is treated as if it a cone or 
a cylinder, and maps made on these projections 
can be rolled up until their edges join to make 
a conical or cylindrical shaped world. When 

it is as if 


map-makers use zenithal projections, s 
they were drawing the world from its zenith, 
that is, the point directly above some point on 
the earth's surface. 

One of the commonest conical projections has 
all lines of longitude drawn as radial straight 
lines, like spokes of part of a wheel meeting at 
one point, though this point need not be shown 
on the map. The lines of latitude, or parallels, 
are all equally spaced arcs, that is, parts of circles 
centred on the pole. An example is seen m 
Fig. 1. Such a projection and many variants of 
it, including those which have meridians slightly 
curved, are much used to show countries in 
temperate latitudes, such as those in Europe. 

Zenithal projections can be used to show Polar 
regions. The Pole is then at the centre of the 
map and the parallels are circles round it, the 
meridians again resembling wheel spokes, as 1m 
Fig. 2. Not all zenithal projections have the Pole 
at the centre. 

The commonest cylindrical projection is named 


planned it in the 16th century. Though so old, 
it is used by every sailor or pilot concerned with 
navigation. On all cylindrical projections the 
meridians are drawn as straight lines, all the 
same length from north to south, and the paral- 
lels as straight lines, all the same length from 
cast to west. The meridians are always equally 
spaced, as in Fig. 3, but the parallels are not 
always cqually spaced. Mercator said in effect 
‘North and south of the Equator my map has 
been stretched in an east-west direction so that 
the meridians never meet. I will balance this by 
stretching cach part of the map equally in a 
north-south direction.’ On Mercator’s projec- 
tion regions outside the tropics are therefore 
much larger than they should be (Iceland, for 
instance, appears seven times as large as it would 


FIG. 2. ZENITHAL PROJECTION 
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after a Dutchman known as Mercator, who ifi 
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Fig. 4, the position of two towns is shown, first 
as thcy appear on Mercator's projection, and 
secondly ason an ordinary cylindrical projection. 
An airman would always choose his compass 
direction from the Mercator map, because he 
knows it will get him to his destination, and that 
any other projection, such as an ordinary cylin- 
drical one, would mislead him. 

If a piece of string is stretched tightly on a 
globe between London and Australia, it will be 
seen to pass over Moscow and Chungking. This 
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FIG. 4. COMPASS BEARING ON (a) MERCATOR'S PROJECTION, 
AND (b) AN ORDINARY CYLINDRICAL PROJECTION 


is the shortest, or Great Circle, route, but it can- 
not be navigated by compass because its compass 
bearing is constantly changing. Thus the straight 
line routes on Mercator are rarely the shortest 
routes, but something near enough can always 
be plotted by transferring the route from globe to 
Mercator, and breaking the resulting curved 
lines into a series of straight legs, called loxo- 
dromes or rhumb lines, and changing compass 
direction wherever indicated on the chart. Thus 
rhumb lines London-Moscow-Chungking-Dar- 
win-Sydney could be followed by compass and 
would be shorter than the line London-Sydney 
drawn direct on Mercator. 

For practical purposes of easy reference it is 
often desirable to draw over a map a series of 
squares, called a grid (see Map-READING), regard- 
less of lines of latitude and longitude which may 
be straight or curved. 

See also Mars, Hisrory or; MAP-READING; CHARTS; 
Compass. 


MAP-READING. Just as it takes pains and 
skill and training to be a good map-maker, so it 
takes all these to be a good map-reader. The 
draughtsman compresses a great deal ofinforma- 
tion into a very small space by accurate scale- 
drawing, and using different styles of printing, 
colour, abbreviations, and symbols. The map- 
reader can get a great deal of information by 
careful attention to the map itself and to the key, 
and by coming to see not the piece of paper on 
which the map is printed, but the landscape as 
the map-maker saw it. 

The Ordnance Survey, which has been re- 
sponsible for producing official maps of Britain 
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for 1} centuries, prepares : 
ferent purposes. They var; 
planned being 50 inches to 
about 4 inch to 1 mile. T 
are published in black and 
scale maps in colour. The 
and interesting are on the 
mile, and 2} inches to the u 
detail, printed in colours, ure 
cycling and walking. 

The name of the sheet i lly 
the name of an important t 
as Dover; or a district, such 
or anatural feature, such as a n 
like Snowdonia or Crater | 
quite certain where the area lies, 
look up its exact position in 
and longitude, which are aly 
edges of the sheet, may be ! 
should look at the scale of 
likely to be stated in words, su 
the mile’, or by a fractior 
which means that 1 inch, 
metre on the map represent: | 
yards, or centimetres on the gr 1. 
are also probably drawn and 
miles and furlongs. The len; 
the land area shown on the 
pictured in the mind. 


FIG. I. GRID MAP OF BRITAIN 1 
The side of each square is 100 kilometres long - 


SUSSEX, AND MIDDLESEX 


DETAIL FROM SAXTON'S MAP OF KENT, SURREY, 


Coloured engraving, 1575 
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THE POSITION OF HARKOW ON THE GRID 
gram represents 4th of square 51 in Fig. 1. 


(he standard means of identifying a 1-inch 
nance Survey map, or a point on it, is the 
system, This consists of a pattern of vertical 
horizontal lines, forming exact squares, 
ich is printed across every map of any part of 
country (except old copies printed before the 
oduction of the system). Each square is a 
re kilometre; its side is 1,000 metres long, 
: 1,093 yards (about five-eighths ofa mile). The 
tom left-hand corner of this vast grid is at a 
point on the map some distance south-west of the 
Cornish coast (see Fig. 1). Once this is known, 
cvery point in Britain can be described by a 
group of figures, The old town of Harrow-on- 
the-Hill, for instance, on the north-west edge of 
London, is 515 kilometres east of the western 
cdge of the grid, and 187 kilometres north of its 
southern edge. Therefore the figure 515187 will 
pick out Harrow-on-the-Hill from any other 
place in Britain. The reference is always derived 
by giving first the eastward figure, then the 
northward one. In practice, the figure for 
‘hundreds’ is generally left out, since the actual 
region in Britain will be known. One would 
refer to Harrow-on-the-Hill as being at 1587 on 
a certain sheet of the map. One can also give 
a location to within 100 metres or less, since the 
system is based on division into tenths. The 
famous public school at Harrow is some 400 
metres east of the ‘15’ line. Therefore it can be 
located by the eastward figure 154, that is, 15 
4852.4 
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kilometres and four-tenths. Similarly, the north- 
ward figure 873 shows the school to be 87 kilo- 
metres and three-tenths northward. Thus the 
reference 154873 will locate Harrow School 
within 100 metres (see Fig. 2). One could go 
on in this way to get within 10 metres of the 
school tuckshop. If necessary, the figure for the 
100-kilometre square can be placed in front, thus 
51/154873. 

The map key, which is usually printed at the 
bottom of the sheet, should be studied carefully. 
The keys which are used on Ordnance Survey 
maps vary with the scale, but all have much in 
common with that shown in Fig. 4, which is 
taken from the modern 1-inch map. This key is 
here printed in black only, and should have the 
following key colours to make it agree with the 
maps: all water should be shown blue, and glass- 
houses crossed with blue; woods and public parks 
green; National Trust areas edged in green; 
railway stations and Class 1 roads red; the next 
three road classes yellow; and contours brown. 

The relief or nature of the surface of the region 
is shown by the contour lines. These are imagi- 
nary lines joining up points of the same height 
above sea-level, or depths below it. Imagine 
that a model of an island is put in a tank (see 
Fig. 34). The bottom of the tank represents sea- 
level; and the side of the tank is marked off in 
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FIG. 4. SYMBOLS USED IN I-INCH ORDNANGE SURVEY MAPS 
Reproduced with the sanction of the Controller of H.M. Stationery Office 


inches. Looked down on from directly above, the 
outline of the island would be seen as it would 
look on a map. If water is now poured into the 
tank so as to fill it up to the first inch-mark on 
the side, the outline of the island will be seen to 
have changed a little, and grown smaller. Ifthe 
two outlines were drawn on a sheet of paper, they 
would appear as a couple of wavy shapes one 
inside the other, every point of the inner one 
being 1 inch above sea-level—that is to say, 
that line is a 1-inch contour line. With another 
inch of water in the tank, the map would show 
a third line, following the new water-level. That 
would be the 2-inch contour line, every point 
on it being 2 inches above sea-level. And so we 
could continue, until we had a complete contour 
map of the island, as in Fig. 38. Where contours 


out-of-date map may not 
point exactly to the mag 
netic north. Sometimes: 
an aerial photo and a map may be compared. 
Another excellent way to learn to read contours 
is to make a relief model. All but the largest 
scale topographical maps have contours; some 
have in addition layer colours, such as greens 
for low land and browns for high land; hachures 
or small lines at right angles to the contours help 
to give an idea of relief; shading represents 
shadows, as on a model; and spot heights are 
marked with their height above sea-level in feet 
printed beside them. , 
It will be found that many valleys contain 
streams, in which case V-shaped contours point 
up-stream. Canals mainly keep to the level, an 
therefore follow the contours. Sometimes stream? 
disappear if they sink in porous rocks, such as 
limestone, or are artificially made to run under- 
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s through a town. Elsewhere numerous 
ay start all at about the same level, 
ere a layer of clay underlies porous 
ng rise to a line of springs. 
maps give a good deal of information 
tation, from rough pasture to woods 
wds, Where no distinctive vegetation 
in the open country, the land can be 
| to be cultivated or in grass. Among 
interesting features may be those which 
made by man, such as the roads and 
which usually follow the easiest routes 
ce to place, or the footpaths which often 
shorter and more difficult cuts. The 
ns for such things as wind-pumps and 
l cs are small drawings of the things they 
r , while the symbol which is used for 
t ch as youth hostels and post offices is 
t | letter of the word. Objects which are 
ill into two groups: some, like wireless 
ists, are easy to see in the field, and are 
of help in locating one's position; and 
ich as a post office, are things which a 
t may want to use. 
Maps, HISTORY or; MAP PROJECTIONS. 


M INI, see WIRELESS. 

M: CELESTE, see DERELICTS. 
MARSHALLING YARDS form an essential 
par! of goods train working. These yards or 
sidings are laid out at strategic points on the 


s. Trains consisting of mixed wagons for 
destinations (known as ‘pick-up trains’) 
are n to the marshalling yards; there the 
wagons are sorted out and reassembled as 
‘through’ goods trains which can be hauled for 
long distances. In many smaller yards the sorting 
is still performed by shunting engines, which pull 
the trains out to a shunting ‘neck’, and propel 
the wagons one by one into their appropriate 
sidings. Many years ago, however, it was realized 
that gravity could play a useful part in this 
operation, and the first gravity marshalling yard 
came into being at Edge Hill, Liverpool. In a 
yard of this kind, the wagons of a train to be 
sorted are uncoupled, and the train is pushed 
by a locomotive over a ‘hump’, a small artificial 
hill which is built for the purpose and over which 
the rails are led; on the far side of this ‘hump’ 
the track descends steeply for a short distance, 
so that the wagons draw away from one another; 


MARSHALLING YARDS 


as the switches are reached which give access 
to the various sidings, each wagon is switched to 
its proper track, either by hand or by mechanical 
means. 

In the most modern yards, such as those at 
Hull, March (Cambridgeshire), and Toton (near 
Nottingham), the work of hump shunting has 
been greatly speeded up by being completely 
mechanized. Before each train to be sorted is 
taken over the hump, a list of destinations of the 
sequence of wagons is sent by pneumatic tube 
to the control tower. There, code patterns repre- 
senting these destinations are punched into a 
card, which forms part of a long roll. This roll 
is fed into the machine operating the switches 
that give access to the groups of sidings. The 
effect is that each wagon automatically sets the 
correct switch for the wagon which follows it. 
By the time the wagons reach the series of elec- 
trically-worked switches leading to the individual 
sidings, they are well apart. The chief operator, 
who works in a high tower, has a wagon sequence 
list before him, and uses his press-button controls 
to turn each wagon into its appropriate siding. 
Immediately below the switches, rail-brakes are 
installed in each track; the speed of each wagon 
can be controlled from the tower, by the gripping 


- 


WAGONS RUNNING OVER THE HUMP TO MARSHALLING SIDINGS 
AT MARCH IN CAMBRIDGESHIRE 


MARSHALLING YARDS 


of the wheels as they pass through the rail- 

brakes, to avoid violent impacts between wagons 

if they run into sidings which are nearly full. 
See also Goops TRAIN. 


MATHEMATICAL NOTATION.  Mathe- 
matics has to be written down in such a way that 
the sense is absolutely precise and cannot be mis- 
understood, whoever reads it. Mathematicians, 
therefore, have devised many signs and symbols 
which always have special meanings, and form 
a kind of international language with a special 
purpose. The most commonly used are those 
for addition (+), subtraction (—), multiplica- 
tion (X) and the sign of equality (=). The 
division sign (+) is used most commonly in 
school arithmetic books, and much less elsewhere 
than the others already mentioned. Instead, the 
figure to be divided is generally written over a 
horizontal line, and the divisor beneath the line 
(a is written 1) 

To most people 1+2 = 3 means that if one 
is added to two the result is three. But mathe- 
maticians, as well as engineers, surveyors, ac- 
countants, and many other people who use 
mathematics, often want to write down things 
without using actual figures. They sometimes 
use a letter of the alphabet, in place of figures, 
to represent a quantity. If a bus inspector 
wanted to count the number of spectators who 
arrived by bus to see a football match, he need 
not count all the passengers each time. Provided 
that all the buses were full and that all the pas- 
sengers got off, the inspector need merely count 
the number of bus-loads, and he could soon work 
out the number of passengers from that. But if 
there were two kinds of bus, single-deckers carry- 
ing 38 passengers and double-deckers carrying 
56 passengers, he would have to be carcful to 
distinguish between them. He could decide, to 
save himself trouble, to call a single-decker bus 

‘a’ and a double-decker ‘b’. ‘Then, if he saw five 
single-deckers and seven double-deckers, he need 
simply write down 54 and 75, and later, when 
the rush was over, he could quietly work out 
five times 38 and seven times 56. To use letters 
in this way it is not even necessary always to 
know what quantity a letter represents. For 
instance, a foreigner, who did not know the 
number of passengers a full bus would hold, 
could just as easily write down 5a and 76, and 
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then make inquiries to fin: 


ie capacity of 
an ‘a’ bus and a ‘b bus. 


There is no limit to what done by using 
letters as symbols of quanti this way. The 
practice was acquired in t! idle Ages from 
learned Arabs, from wh. set its name 
‘algebra’: the English sciet saac NEwroN 
(q.v. Vol. V) called it ‘uni rithmetic’, 

To every mathematician, -¢ = d means 
that when the quantity a is : to the quantity 
b and the quantity c is subt | from this sum, 
the result is equal to the c ity d. So ifa 
people get on to an empty ! its first stop, 


b people get on at the second 
off at the third, the number 
after this is d. If e people g 


id c people get 
people left on 
ı later without 


any others getting off, the n r in the bus is 
d+e. If the values of a, b, c were known, 
we should know the value o nd could tell 
how many people were on ih s at the time. 
If we do not know the exact vues, we can still 
visualize what is happening, athematicians 
soon found that when the: written down 
general expressions of the form z: ven above, they 
could work with the letters as ii : icy knew what 
they stood for, without ever !:ubling to pay 
attention to what the letters miut mean. 

When this stage was reached, ‘icy found that 
some mathematical expression: \/-*¢ clumsy, and 
they gradually developed refi: nts. 

When symbols are to be niii 'i!ied together, 
such as a Xb, it is customary to write this as ab. 


If we multiply a by a we can write it as aa. lf, 
however, we wished to multiply six a's together 
and wrote the answer as aaaaaa, it would not 
be easy to see quickly how many a’s there were. 
The trouble would be worse if the number of ds 
was even bigger. This clumsy way of writing 1S 
avoided by writing a x ax a x a x a x a as aS. The 
is called the index and is always written to the 
right of the letter. This is another example of 
the notation suggesting improvements, for if we 
multiply a? by a5, we find the answer 1s 4 
(aa x aaaaaa), and so we get the answer to the 
multiplication by adding the indices. This forms 
the basis of Logarithms (see COUNTING INSTRU 
MENTS). 

It is often convenient to group quant 
together and treat the group as one quantity. 
This is done by means of pairs of bracket 
5(a--b) means 5 multiplied by the sum of a an 
b. Sometimes many brackets have to be used in 
a complicated expression and various shapes are 


tities 


e ved, so that it is possible to tell exactly 
neant. The usual shapes are ( )—round 
[]—square brackets and { }—curly 
Another shape which serves exactly 
purpose is —————, which binds 

vhatever is below it. 

(a+b) +2[e—(d+e)}} 

^at the whole quantity inside the curly 
made up of the sum of a and b added 
the difference between ¢ and the sum of 


:thematician finds the need for a symbol 
not been wanted before (and so has not 
nted), he has to invent a new one for 
hii ind say exactly what it means, This 
syr in course of time becomes understood 
by ithout explanation. Not only are such 
^ a means of international communica- 
tion bciween mathematicians, but some of them 
sav ‘reat deal of writing. For instance, < 
‘less than’, 47 means ‘not less than’ and 
he argument needed it) be replaced by 
' means ‘greater than or equal to’. 5! 
/actorial five’, and is a recognized way 
of v :5X4X3X2X1, which equals 120. If 
we y n!, it would represent 
n—1) X(n—2)X ... Xgx2X1 
. means that we are to imagine the 
1ml: vs between (n—2) and 3 (i.e. n—3 to 4) put 
! pression, 2? is a short way of writing 
2x2^.2X29X2X29X2X2X2X2X92X2— 4,096. 


means the sum from n = 1 to n = 4 of a^, 


nel 

and is a short way of writing a+a?+-a3+-a#. 
The expression a~é is a convenient way of say- 
ing ‘Subtract 6 from a unless å is greater than a, 
in which case subtract a from b. We usually 


write fractions such as (3 divided by 4), but 


for convenience in printing (to save big spaces 
between the lines) they are often written with 
an oblique stroke to separate numerator from 
denominator (3/4). This is a case where the de- 
velopment brings difficulties, because without 
previous knowledge we cannot know for certain 
that a+-b/c means 6 divided by c and the result 
added to a, and not the sum of 6 and a 
divided by c; if the latter, it should be printed 
(a--b) [c. 

Symbols sometimes vary between countries. 
In decimals (see CouxrING, History or), unity 


MAYFLOWER 
is divided from tenths by a point (-) which in 
Britain is written a little above the line (63:5). 
In most European countries a comma is used 
instead of a point (63,5), while in the United 
States the point is written lower down on the 
line (63.5). 

Sec also History or; MrAscneex. 

See also Vol. VIII: Aurnmurmc; Atormn, 


MAYFLOWER. Certain Puritan dissenters 
fled from religious persecution in England to Hol- 
land in 1608, They found their new life hard, 
and wishing to remain English, they began to 
look towards the empty lands newly discovered 
in America where they might establish an English 
colony. Their choice fell upon Virginia, then 
a colony of the English crown; they obtained a 
royal patent which allowed them to settle there. 

Funds were diíficult to raise; but a party 
sailed from Delftshaven to Southampton in July 
1620 in the little ship Speedwell. At Southampton 
they were joined by more pilgrims with another 
ship, called the Mayflower, of 180 tons. The two 
ships set sail from Southampton in company; 
but the Speedwell sprang a leak, and the pilgrims 
had to return to England and abandon her at 
Plymouth. Seventy-three male and twenty-nine 
female colonists (some of them were children), 
as well as sailors, crowded into the Mayflower 
and sailed on 6 September. 

The Mayflower was probably about go feet, 
stem to stern-posts. She was an old ship when 
chartered and was badly shaken in a storm 
on her way across the Atlantic; a main beam 
was bowed and cracked, and had to be raised 
into place by means of a great iron screw 
providentially brought from Holland. 


National Maritime Museum 
MERCHANT SHIP OF THE SIZE AND DATE OF THE ‘MAYFLOWER? 
Sheer draft and rigging plan of a model 


MAYFLOWER 


On 9 November the voyagers found themselves 
near Cape Cod just below Boston in Massachu- 
setts. It was much farther north than they had 
intended, and in New England, not Virginia. 
But they were so thankful to have reached land, 
and the sailors so unwilling to take them farther, 
that they decided to settle there. "They stayed 
in the ship until 11 December—reckoned as 
21 December by the modern CALENDAR (q.v., 
Vol. III), and then landed and started to build 
their town. The place had already been named 
Plymouth by Captain John Smith in 1614; and 
Plymouth was the town in England which they 
had seen last. During the first winter more than 
half of them died from scurvy and cold. 

The journal of William Bradford (1590—1657), 
who became the second governor of the settle- 
ment in the following year, tells the story of 
the voyage of the Mayflower and the early 
struggles of the Pilgrim Fathers, as they came 
to be called. 


MEASUREMENT, HISTORY OF. Modern 
life depends greatly on accurate measuring and 
weighing. An aeroplane engine, or even a car 
engine of high quality, would not work well if 
some of its parts were a mere ten-thousandth of 
an inch too large or too small. Scientific research 
often requires even higher accuracy. In order to 
measure something, we must have some standard 
measure with which to compare it, and some 
method of making the comparison. 

The simplest and crudest way of measuring is 
to compare the thing to be measured with some 
part of one's own body. It was therefore natural 
that the earlier units of length were defined in 
terms of parts of the body. Thus the cubit of 
the Egyptians and Babylonians was the length 
of the forearm from elbow to finger-tips (about 
20 inches). Smaller things might be measured in 
terms of the digit, the breadth of the forefinger 
(about £ inch). Other measures of length were 
the hand (still used in measuring the height of 


— ONE SPAN + 7DIGITS —— 
ONE HAND* 4 DIGITS —| 
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horses, and standardized : 
the pace, the double pac 
of extended arms betwec: 
fixed at 6 feet as a measur: 
In the same way units ! 
of area at various times 
derived from the amouni 
sow a piece of land, or { 
plough it. Measures of ca 
corn, were vague units su 
the boat-load. Units of wei! 
such things as the weight o 


nches), the span, 
fathom (length 

s of fingers, now 
t of sea depths), 
1e measurement 
laces have been 
ed necessary to 
time taken to 
for things like 
the basket and 
e derived from 

in of barley or 


wheat (a remainder of this su in our English 
'grain'—the yth part oí ind). Another 
source of weights was the v. of gold which 


had the same value in moi 
Babylonian talent, about 6 
derived originally from the | 
normally carry. 

Units derived in this way 


s an ox. The 
was probably 
a man could 


two disadvan- 


tages. First, the length of : rearm varies 
from one person to another; tt- cubit could not 
be an accurate unit of lengt less one said 
whose arm was meant, Sc y, the various 
units (digit, hand, span, cubit, a1 others) would 
have no simple relation to o: another. Very 
early in the history of civiliza'/o:, in Egypt and 
Mesopotamia, these disadvanioves were over- 
come by the process of standardization. Instead 


of defining the cubit as the length of a forearm, 
it would be defined by law as th 
certain bar of metal, which w 
fully in the royal palace or the t 
might be made by measuring 
king’s forearm, just as a nev 


e length of the 
ındard for the 


English yard in the time of Henry I is said to 


have been fixed by measuring that monarch’s 
arm. All measuring rods for actual use would 
then be made by copying as accurately as 
possible the standard rod. A certain piece of 
metal kept in safe custody would become the 
standard of weight. 

The second disadvantage would be overcome 
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THE ROYAL EGYPTIAN CUBIT OF AMENOPHIS I, 1559-1539 B.C. 
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grecing that all other measurements of 
ı should henceforth be defined as fractions 
les of the cubit. The digit became one- 
shth of a cubit in Egypt and one- 
in Babylonia; the span became half a 
e fathom 4 cubits; and so on. Well- 
inits of area and capacity would be 
given a new definition in terms of 
ength. Thus the Egyptian unit of area, 
, was defined by a square with sides 
Its long. 2 
lardization was often difficult. Some- 
> earlier units could not be arranged 
multiples of one another; and so we 
ward ratios such as the rod, pole, or 
I hich equals 53 yards. Even within one 
such as Egypt there were several stan- 
its, differing by an inch or so from one 
There were also variations from one 
to another; thus the most important 
cu ancient Egypt was the equivalent of 
2 lern English inches; that of Babylonia 
e 19°53 modern inches, Assyria 21-8, and 
E or 20°37. But increasing trade helped 
th lards of the most powerful country to 
d the others. 
bylonians had a unit, used chiefly for 
n : bricks, which was two-thirds of a 
ct r about 13 English inches. With small 
vi in size, this became the ‘foot’ used all 
ov ope before the days of the metric 
Sy In Greece the foot was 12:16 of our 
in: This was taken over by the Romans, but 
lat duced to 11:65 inches. Another variant, 
nearer to the original Babylonian, was the Tun- 
gric foot of 13:1 inches, used by the barbarian 
tribes of nothern Europe in Roman times. Our 
own foot was derived from one or other of 
these measures, most probably the last, which 
seems to have been common in early medieval 
England. The Romans used the word uncia for 
the twelfth part of certain things. From this is 
derived our word ‘inch’ for the twelfth part of 
a foot. ‘Ounce’ is also derived from uncia, even 
though an ounce in weight (avoirdupois) is no 
longer a twelfth of a pound. Our yard was 
probably derived from the double cubit. In the 
same way the origin of many of our other weights 
and measures can be traced back to those of 
Babylonia, though poor copying of standards 
through thousands of years, besides other causes, 
have led to big changes in the actual size of the 
measures, 


o een 
BURMESE BRONZE WEIGHTS, 18TH AND 19TH CENTURIES 
From an exhibit in the Science Museum, London 


There are traces of an early system of counting 
things in twelves. One is our habit of buying 
things by the ‘dozen’. (The word comes, through 
Old French, from Latin words for ‘a set of 
twelve’.) The Babylonians divided the Zodiac 
(their map of the skies) into twelve parts, and the 
day and night into twelve hours each. We have 
inherited this way of counting time by way of the 
Greeks and Romans. There are also traces of a 
system of reckoning by twenties in our word 
‘score’ and in the French word for ‘eighty’, 
quatre-vingt, which is literally ‘four-twenties’. 

In Anglo-Saxon England there were official 
standards of weight and measure, such as the 
standard yard or ‘gird’ kept at Winchester. 
These standards were taken over unchanged by 
the Normans after the Conquest. But in practice, 
in a feudal society, in which there was not much 
trade except in the actual market place, the 
majority of people did not require an accurate 
standard of measure. So, side by side with the 
official standards, the people used rough defini- 
tions of measures in terms of natural objects. 
These definitions were even mentioned in the 
laws of the time along with the real standards. 
Thus the Statute for Measuring Land, dating 
from before 1284, says that “Three grains of 
barley, dry and round, make an inch; twelve 
inches make a foot; three feet make an ulna’ 
(yard). But then it goes on to say that the King’s 
iron bar is the standard for the yard. So the law 
recognized the King’s standard bar at the same 
time as the more natural standard of the barley 
grains. Our ‘grain’ as a measure of weight is 
also derived from the grain of a cereal; and an 
ordinance of the 13th or 14th century says that 
a sterling penny must weigh 32 grains of wheat, 
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Copyright. 
GEORGE IV BRONZE IMPERIAL STANDARD GALLON, QUART, 
AND PINT, 1824 


From an exhibit in the Science Museum, London 


round and dry, from the middleoftheear. Anacre 
was originally the amount of land that could be 
ploughed in a day, and this became standardized 
as 160 square rods, or 4,840 square yards. 

In the time of Elizabeth, when increasing 
trade once more demanded good standards of 
measure, the whole system was thoroughly over- 
hauled. The standard yard of Elizabeth differs 
from the modern standard by only a little over 
one-hundredth of an inch, The present system 
was legally introduced in Britain in 1824, though 
the standards used were ones that had been 
prepared in the middle of the previous century. 
In 1834 these standards were lost in the fire that 
destroyed the Houses of Parliament, but they 
were reconstructed from several good copies that 
were in existence. The imperial yard is defined, 
by the Weights and Measures Act of 1878, as the 
distance, at a temperature of 62? F., between 
two fine lines engraved on gold studs sunk in 
a specified bronze bar known as *No. 1 standard 
bar’, which was cast in 1845. The temperature is 
important, as metals expand with heat. The 
pound is defined as the weight of a specified 
piece of metal in specified conditions. 

Our present system of measures is awkward 
for calculation because of the multiples 12, 16, 
and even 53 which enter into the tables. Count- 
ing and measuring would be simpler if every 
unit were 10 or 100 times the next smallest. 
Business men and scientists in the 18th century 
sometimes advocated a change to a system based 
on multiples of 10 (see CouwTING, Hisrory or). 
James Watt, the inventor of the improved stcam 
engine, did so in 1783. But it was not till the 
French Revolution that anything was done. The 
revolutionary governments established thesystem 
known as the metric system. The unit of length 
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became the metre (about 5 inches), which 


was originally defined as th nillionth part 
of the distance between the « Pole and the 
Equator; this choice was m; that the unit 
should be truly internation ! he centimetre 
is one-hundredth of a metr he kilometre 
(which is the basis of the 's on British 
maps) is 1,000 metres. The capacity, the 


litre, was defined as the caj 
sides of 10 centimetres. Th 


Fa cube with 
F weight, the 


gramme, was defined to be the ht of a cubic 
centimetre of pure water at a ature of 4? C. 
But one cannot measure the ince between 
Equator and Pole every time ants to make 
an accurate measuring rod. standard bar 
was constructed, based on « calculation, 
and this is taken as the stan: metre. The 
effective standard of weight ! the kilogram 


(1,000 grammes), the weight 
of metal in specified conditi 
units of the metric system in |; 
defined once more, but this t 
ence to the size of the earth. 


ecified piece 
In 1889 the 
: were legally 
ithout refer- 
ietric system 


has gradually spread from o; untry to an- 
other. To-day it is universally i for scientific 
purposes. Outside science the | sh-speaking 


countries are the only importa: ; that do not 
use it. 

The wave-length of light of 
(see Wave Motion, Vol. III) foi: 
natural standard by means ©. i 
of length can be defined. In 1927 the Seventh 
General Congress of Weights and Measures, to 
which many countries sent delegates, adopted a 
further definition of the metre as 1,553,164°13 
wave-lengths of red cadmium light. If the 
standard metre were destroyed, this definition 
could be used to reconstruct it. 

In modern times two developments have taken 
place which have revolutionized measurement. 
One is the devising of many new standards for 
measuring such things as electricity, power, the 
strength of metals, and the chemical properties 
of materials. The second important develop- 
ment concerns the great range of instruments 
designed to measure, weigh, test, or deem 
everything from the pitch of a violin string an 
the distance of an earthquake to the flicker o 
electricity in a criminal's brain. 


ietinite colour 
ın invariable 
ich all units 


i AL 
See also Counrinc, History or; MATHEMATIC 


NOTATION. j 
See also Vol. VI: AGRICULTURAL MEASUREMENTS. 


See also Vol. VIII: Measurement, UNITS OF. 
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MENAI SUSPENSION BRIDGE 
1gth-century engraving 


M SUSPENSION BRIDGE. This link 
} Carnarvonshire and the Isle of Anglesey 
cai im to be the forefather of all modern 


si bridges. For generations men had 
t ut bridging the Menai Straits, since 
A was accessible only by ferry-boats. 
I no practical steps were taken until 
18 ^en John Rennie presented four different 
scl to the authorities, They were all turned 
dc hiefly because they would interfere with 
shiy and for a few more years the idea was 
allowed to rest. Nine years later, another famous 
bridge-builder, Thomas Telford, prepared a 
plan for a cast-iron bridge of wide span, and in 
1815 he was authorized to design a suspension 


bridge. His design was more daring than any- 
thing attempted earlier, for the site he chose 
required an uninterrupted span of 550 feet 
between the main piers, 

The first stone of the chief pier was laid in 
August 1819, and the superstructure completed 
in the autumn of 1824. On 26 April 1825 the 
first of the great chains from which the roadway 
was to be hung was hauled into place. One end 
was attached to the pier, while a raft towed by 
four boats carried the other end across the 
Straits, to be fastened to ropes and hauled into 
place by capstans. When fully suspended, it 
hung 100 feet above the water. On 30 January 
1826 the bridge, with a total length of 1,710 feet, 


was formally opened, and the London to Holy- 
head mail-coach made the first crossing. The 
bridge is still in regular use by road traffic. A 
separate tubular bridge not far away has been 
built to carry the railway. 

See also Brinces. 

See also Vol. VIII: Bripce BuiLDING, 


MERCATOR PROJECTION, see Mar Pno- 
JECTIONS. 


MERCHANT SHIPPING. The Merchant Ser- 
vice, or Merchant Navy, as it is now generally 
called, is made up of the ships of all types and 
sizes engaged in commerce. They range from 
the coasting barge using wind as a motive power 
(of which there are still about 100 at work, 
although their days are numbered) to the trans- 
atlantic passenger liner. Merchant ships are 
owned either singly or in fleets, sometimes by 
private individuals, but usually by a shipping 
company which offers the carrying service of its 
ships to the world's traders and merchants, in 
return for the freight money charged. 

All merchant ships have distinguishing colours 
or marks on their funnels, and the ships of each 
particular line fly the Compaay's house flag, 
usually at the mainmast when entering or leav- 
ing port. The only outward sign that they have 
some claim to be regarded as a national service 
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istheirnational ensign. Inthe case of British ships 
this is the red ensign, or red ‘duster’, asit is called 
by seamen, a red flag with a Union Jack in the up- 
per hoist, that is, the top corner of the flag against 
the mast (see FLAGs, Section 3). If a particular 
merchant ship has a large enough proportion of 
its officers and men in the Royal Naval Reserve, 
it may be permitted by the Admiralty to fly the 
blue ensign. The crews of merchant vessels are 
not under the same discipline as men of the 
Royal Navy, but a standard of behaviour is laid 
down by law. Most ofthem do not wear uniform, 
and their ships are armed only in time of war so 
that they can defend themselves. 

Crews sailing under the red ensign are British 
for the most part, but they probably include men 
of half a dozen different nationalities. A British 
ship, particularly a Tramp (see Sip), may have 
Britons (of both white and coloured races), 
Swedes, Finns, Germans, or Danes among her 
deck hands, an Arab and a Negro or two in the 
stokehold, and a Chinese steward in the pantry. 

The British Commonwealth owes much to 
merchant shipping. The discoveries made by 
explorers and adventurous travellers would have 
been useless without merchants and traders to 
develop them, and these men would not risk 
their investments in the new lands unless they 
were sure of ships to carry their merchandise. 
Throughout the periods of empire expansion, 
the British shipowner and British sailor were 
quick to establish sea communications with these 


new countries, Arduou 
hardships were undertake 
factured goods should be 
parts of the world and r 
back to keep Britain's val: 
Many Dominions and Co 
portant trades, owe th 
expansion to careful nu: 
British shipping lines. 

See also Sup; Surp’s Comps 

See also Vol. VII: Sutppina 


MERSEY TUNNEL. Th 
under the Mersey estuary 
water tunnel in the wc 
struction all traffic betw 
Birkenhead, other than tha 
Mersey Railway, had to usc f: 
a practically continuous s 
delays to traffic were severe 

Work was started in 19: 
opened in 1934; in the fi 
fewer than 866,000 vehic 
The main tunnel is over 2 
addition there are branch |) 
docks at both Liverpool anc! 
bring the total length of the 
3 miles, 


Here are some details abou! 


struction which show the mo 
of making it: nearly 14 milli: 


other material were excavate 


THE MERSEY TUNNEL 


res and fearful 


ler that manu. 
o undeveloped 
erials brought 

hinery active, 


and many im. 


elopment and 
one or more 


traffic tunnel 
biggest under- 
efore its con- 
iverpool and 
1 went by the 
ats. Although 
was provided, 
ially in fog. 
1e tunnel was 
e months no 
1 through it, 
long, and in 
leading to the 
enhead which 
] up to nearly 


tunnel’s con- 


ide of the work 


s of rock and 
52,000 tons of 
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n lining and more than 1,000,000 bolts 

sed; the fittings and screws are all of 

steel; 3,000 tons of steel and 270,000 

concrete went into its construction, 

operations took well over half a million 

f explosives, and nearly 7} million gal- 

ater were pumped out of the workings 
nstruction. 

tunnel is lighted throughout; and a special 

keeps the walls scoured and polished. 

adway is divided into four ‘tracks’, two in 

ction. All heavy goods vehicles use the 

left-hand tracks, and private cars and 

cles the middle 'fast' tracks. On the 

uniform speed of 35 miles per hour is 

| by traffic police who patrol the tunnel 

i to maintain a steady traffic flow. No 

I cyclists, horse-drawn vehicles, or pedes- 

tr re allowed to use the tunnel, The junc- 

t ading to the docks at each side of the 

r c controlled by automatic traffic-light 


) TUNNELS, è 
; Vol. VIII: TuNNELLING. 


M NGERS. The human courier or runner 
y the quickest means of sending letters 
o g distances. Before there were proper 
c ! postal services, anyone who wished to 
sei ''ivate letter or a parcel would probably 
have i find his own messenger: perhaps a friend 
w ippened to be travelling the right way. 
From very early times, however, there were pro- 
fessional messengers, chosen for their speed, who 
` used to carry state documents. In China 
an elaborate system of couriers working in 
relays, some mounted and some on foot, existed 
as carly as 1122 B.C., and was used until well 
into the goth century. Marco Polo, who visited 
China in the rgth century, describes how the 
mounted couriers would change horses by leap- 
ing from saddle to saddle without dismounting. 
Darius, who ruled over Persia from 521 to 485 
B.C., established a system of relays of couriers 
throughout Persia; and professional messengers 
were also used by the Greeks and Romans, One 
of the most famous journeys ever taken by a 
messenger was that of the Greek Pheidippides, 
before the battle of Marathon in 490 B.c., who 
ran the 150 miles between Athens and Sparta in 
48 hours (see also MARATHON Race, Vol. IX). 
Professional messengers were widely used in 
Europe in the Middle Ages; they were not 
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available for ordinary people, but carried mainly 
official letters. Records show that as carly as the 
13th century the King of England used paid 
messengers; and in the 14th century there were 
twelve on the royal staff, who earned a fixed 
wage while on the road, with an extra allowance 
for shoes. Abbots, bishops, judges, and court 
officials all had their staff of messengers, whom 
they would send on long journeys, often even 
abroad. Some of the medieval messengers could 
cover the distance from London to Scotland in 
as little as 6 days. They had special privileges 
on the roads: the 14th-century poct Langland, 
in Piers Plowman, describes how the merchant 
was delayed, for instance, by the keeper of the 
toll-gate, while the messenger had only to speak 
his errand and show his letters (which bore his 
master’s seal) and he could immediately proceed. 
He was exempt from toll, and could order other 
travellers to make way for him, and the town 
gates to be opencd for him at night. If he were 
a royal messenger there were severe penalties for 
hindering him. 

Our modern Post Orrice (q.v.) has de- 
veloped from the organizing of professional mes- 
sengers into a relay service, Attempts to do this 
were made as early as the 13th century: at this 
time a courier service was established in Paris 
for the use of the University, and private letters 
were also unofficially sent by it. In times of 
national danger, as in 1484 when Richard III 
feared invasion, a relay system was used in 
England: single horsemen were stationed at 
intervals of 20 miles, so that a distance of 200 miles 
could be covered in 2 days. The organization 
of royal messengers, and the appointment of a 
master of posts (the forerunner of our Postmaster- 
General) dates from the 16th century. By this 
time private letters were carried by the State 
service: by the 17th century the State had a 
monopoly of this (see Posr OFFICE, HISTORY or). 

Even in modern times it is often necessary to 
rely upon the human messenger, especially in 
war time, when secret messages might be inter- 
cepted if sent by wireless. The army dispatch- 
rider or runner proves invaluable for messages 
which cannot be sent by any other method (see 
(INTELLIGENCE Services, Vol. X). The ingenuity 
of the human messenger, and his power to adapt 
his route and his methods to each hazard as he 
meets it, make him especially useful in times of 
danger. During the Second World War in- 
numerable letters and plans which it would not 
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have been possible to 
send by telegraph passed 
between England and 
theoccupied countries of 
Europe, handed secretly 
from messenger to mes- 
senger. The messages 
were concealed in many 
ingenious ways: often in 
the luggage of people 
who appeared to be or- 
dinary travellers, going 
on holiday or visiting 
their families; on one 
occasion at least valuable papers were stitched 
inside a chicken. Even in peace time the human 
messenger is still used for important missions: 
communications between the Government and its 
representatives abroad are carried by members 
of a special corps of King's Messengers, who 
come under the jurisdiction of the Foreign 
Office. They wear a badge hanging from a 
garter-blue ribbon, with a silver greyhound 
beneath. In the past, King's messengers covered 
long distances on horseback; to-day they travel 
mainly by the passenger air routes. The 'diplo- 
matic bag’, in which they carry secret documents, 
is passed through the Customs unopened. 


KING’S MESSENGER’S BADGE 


METEOROLOGICAL REPORTS, see Cur- 
MATE AND COMMUNICATIONS, Section 3. See also 
Vol. IIT, WEATHER FORECASTING. 


METRIC SYSTEM, see Countinc, HISTORY OF; 
MEASUREMENT, HisTORY OF. 


MICROPHONE, see SPEECH, TRANSMISSION OF. 


MINIATURE RAILWAYS. The narrowest 
width of line on which full railway working can 
take place is probably the 15-inch gauge, which 
is in use on the Romney, Hythe & Dymchurch 
Railway in Kent and the Ravenglass & Eskdale 
Railway in Cumberland. But a scale-model 
steam locomotive, under test, has succeeded in 
pulling three full-grown adults on a gauge no 
wider than 2 inches, Many passenger-carrying 
railways have been built in pleasure grounds and 
private parks, worked by scale model locomo- 
tives on gauges of 15 inches (3 inches to the foot), 
9% inches (2 inches to the foot), and 7} inches 
(1$ inches to the foot or one-eighth full size). 
Miniature lines for instructional and pleasure 
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purposes are in some cases í inch gauge, 
such as the well-known lin Bekonscot 
model village at Beaconsfic kingham- 
shire; amateur model rail r$ concen- 
trate mainly on Gauge *o' or Gauge 
‘oo’ ($ inch). This small. makes it 
possible to assemble a mod y of great 
operating complexity in a 5 space, 
Sce also Gauges, RAILWAY 
See also Vol. IX: Moner Ram 

MORSE CODE. This inter: ! signalling 
code is named after its inv« rel Morse 
(q.v. Vol. V) (1791-1872), an n who was 
a pioneer in the use of el LEGRAPHY 
(q.v.). It consists of an alph which the 
letters are represented by ar: nts of dots 
and dashes. It can be tra: either by 
flags held in the hands (a sh ient repre- 
senting a dot, a long one a ¢ by flashing 
lights, or by sound, the dots : shes being 
represented by short and lon es or taps. 
The letters most commonly us: presented 
by the simplest symbols, the co st letter of 
all, e, consisting of a single « ie code is 
usually learnt by memorizing t! unds of the 
letter, dot being represented ', and dash 


by ‘dah’. The code is given | 


ata NI -— 
Boe N —- E 
Goss Qe. a= 
De pis —-— 
E- Q——.— 3 = 
E: Riss 4 —— 
Gunes S--- 

Hee TS ( ves 
Li- Du ]—— 
uoto SECHS à L 5 EM 
RE W.—— g —— 
DIES qe oe o m 


There arc also special combinations for 
punctuation marks; a full stop is AAA, inverted 
commas RR, brackets KK, and a query IMI. 

There are various conventional short signals 
in use by wireless operators for conveying com- 
monly needed phrases. Preliminary remarks 
between signallers are often conveyed in this 
way, such as ‘Who are you?" RU; ‘Move to 
your left ML; and so on. There are several 
codes of these short signals, the International 
Q code being the most widely used. It has been 
universally adopted for use at sea and in conr 
merce, and is a very convenient means of 
communication between operators of differen! 


malic 
three 
anx 
OSA 
< 
and í 
The 
ing 
sign 
repi 
mea 
and 
Se 


AND ( 


MOT 
Mor 


MOT‘ 
is us 
from 
carry 
ciple 
vehi 
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The signals consist of groups of 
t g with the letter Q; 
monly used signals are 
essage received', QSM, "Repeat", 
e wait’ or ‘Come back at . . .". 
roups of Q signals for report- 
wess and readability of the 
5A group, for instance, is used for 
e strength of the signal; QSA1 
lable’, QSA2 ‘weak; readable now 
)5A3 ‘Fairly good’, and so on. 
SiGNALLINO; FLAG Sionatsov; Cons 


BOAT, see 
T, Vol. IX. 


Moron-sutp. See also 


CAR. Although the term ‘motor-car’ 
plied only to private cars (as distinct 

is-carrying vehicles or those which 
gers for money) the general prin- 
motor-car apply to almost all road 
h are mechanically driven. 


CHASSIS FRAME 


C 


A car has four exential parts; an engine to 
provide the driving-power: a transmision system 
to convey the power to the wheels: à body to hold 
the driver and passengers and their luggage; and 
a metal frame called the chasis to hold rigidly 
together the engine, transmision, and body 

1. EwGtwE, The various types are described 
in Roan Transroxt Exors. Technical details 
of each type appear in Vol. VIII under Ixrxn- 
NAL-CompusTion Enos, Gas Toren, 
Errcruc Morors, 

a. Trannasiox., This is one of 
fundamental problems of motor-car design. A 
stationary engine, erected in a back-yard to work 
a circular saw, presents few difficulties. But in a 
car the power from a small engine has to be 
conveyed to bouncing wheels on the road at 
any speed from 1 to 60 miles an hour or more. 
Every time the car goes round a corner the out- 
side wheel must go faster than the inside wheel 
as it has a longer way to go. In going over a 
bumpy road the axle of cach wheel (jumping up 
and down on springs) may change its position 


and 


the most 
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ELEVATION AND PLAN OF THE CHASSIS OF AN AUSTIN MOTOR-CAR 
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r00 times in 60 seconds. When the car comes to 
a hill so steep that the engine is about to stop, 
the transmission (which includes the gears) is 
readjusted so that the engine does not stop and 
the car is able to go up the hill. 

Since an internal-combustion engine, unlike 
a steam-engine, will stop completely unless it is 
kept spinning, every car must have some sort of 
gearing in order that the car can be made to 
travel very slowly (as when starting from rest). 

The standard form of gear, which has been 
used since the early days of motoring, consists of 
a number of meshed wheels, which work on a 
general principle like that of the small wheels 
inside a watch or clock. By moving a lever—the 
gear-lever—a driver can decide which set of 
wheels shall be connected to the spinning engine. 
The action of the gear-lever does not decide the 
actual speed of the car. This speed is controlled 
with more exactness by the precise speed of the 
engine at any moment, and the engine speed is 
governed by the accelerator pedal, worked by 
the driver’s foot, which admits a mixture of air 
and petrol to the engine. For instance, when 
one gear is in use, a car may travel at any speed 
between about 3 and 15 miles an hour, according 
to how far the accelerator pedal is pressed. When 
another gear is in use, the car may travel from 
about 10 to 30 miles an hour. With yet another 
gear, speeds from about 20 to 50 miles an hour 
may be achieved. The choice of gear merely 
determines the broad range of speeds. 

Most British cars have a choice of four gears 
(apart from the ‘reversing’ gear, which enables 
the car to be backed). American cars, which are 
on the whole more powerful, generally need only 
three gears, besides the reversing gear. Many 
cars are no longer fitted with the long gear-lever 
which formerly rose from the floor-boards of the 
car; they have instead, for the driver's con- 
venience, a short handle just under the steering 
wheel. 

Some cars, particularly in the U.S.A., have 
automatic gearboxes. Their gears are indepen- 
dent of the driver, and change ‘up’ or ‘down’ 
when the mechanism registers certain relation- 
ships between the speed of the car and the effort 
exerted by the engine, 

When it is desired to change the gear of a car, 
or to stop a car for a few seconds at a crossing 
without stopping the engine, a ‘clutch’ is operated 
on most standard vehicles. This is simply a 
means of temporarily preventing the power of 
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the engine from being passed o 
the road-wheels. When a car is 
mally, two round plates are ; 
against one another by a spri 
connected with the engine got 
the plate connected with thc go 
too. This pair of plates forms the ‘clutch’, Th 
plates can be pressed apart by the driver’s foot 
acting on a pedal, and the engine is then “free” 
of the road-wheels. Certain cars, instead, use. 
hydraulic coupling (see Vol. VIII, p. 83). 
The remainder of the transmission system 
a car consists of articulated shafts, so avoidi 
strain when the road-wheels bounce, and 
differential which ensures that the outside v 
goes faster than the inside when cornering ( 
Gears, Vol. VIII). F 
The springs, which enable each wheel to 
bounce, are part of the transmission too, for th 
have to ‘hold’ the wheels on to the road, 
ever irregular the surface. The tendency to 
very pliable independent springs for each wi 
is increasing, as these enable the car to tray 
faster without rocking dangerously, 
3. Bopy. The body of a private car may var) 
from the worn seats of an old and cheap secon 
hand car to the luxurious fittings of a hand-b 
£4,000 saloon. In all bodies, however, room 
to be found for the driver's controlling mecha 
ism, The steering wheel on the steering pi 
moves the two front wheels by a series of join 
Near the driver's feet are three pedals, in 
standard order from left to right: Clutch, Brake, 
steel cables or rods, or sometimes through 
hydraulic pipes containing oil, affects each wheel 
equally, by pressing against a moving part a 
surface lined with gripping material, which. 
slows it. Heavy lorries use ‘servo’ brakes, power 
operated, as the driver’s foot would be too 
weak, A hand-brake is provided for parking 
vehicles. ; 
In front of the driver are many dials and 
switches. A speedometer dial indicates the speed 
at which the car is travelling and the number of 
miles travelled. One gauge shows the pressure. 
of the oil. Another dial shows the condition of 
the electrical system which ignites the petrol d 
the engine, as well as providing lighting ane 
power to work the horn and wind-screen wip! dil 1 
Some cars have indicators recording the heat oi 
the water in the radiator which cools the engin 
and the actual revolutions of the engine. ; 
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* back of the body is a large locker, 
ıs the ‘boot’, which contains a spare 
d tyres, a tool kit for repairs, and space 
ge. 

st popular type of car body in Great 
the four-door saloon, designed to carry 
five passengers. Ventilation is now so 
that even small saloon cars are not 
ugh sliding 'sunshine' roofs are not 
ften fitted to saloon cars as they used to 
drop-head coupé has a canvas roof 
lls or folds back into the rear of the 


ain motorists are taxed on their car by 

ıl licence, and also on the petrol they 

ı 1947 the same charge was made payable 

of all sizes, but before that the amount 

with the horse-power, which was cal- 

by the dimensions of the engine. These 

d to the introduction in the 1920's of 

Y irs of 7 and 8 horse-power, which could 

I ery cheaply. The horse-power tax tended 

t down the size of engines in the popular 

ange of car, the engine being designed 

t should pay the least possible tax, not 

t should have the greatest engineering 

. In America, on the other hand, 

is kind of taxation did not exist, and 

w stances were great and roads often bad, 

tl designer used a large chassis requiring 

a powered engine, so that there should be 

roo: for elaborate springs and spacious body- 

w Dritain has since turned to the design of 
largor cars with higher horse-power. 


S so Moror-car, History or; Roan Trarric Cox- 
trot; ROAD TRANSPORT ENGINES. 
Sec also Vol. VII: MOTOR-CAR INDUSTRY. 


See also Vol, VIII: INTERNAL COMBUSTION ENGINE, 
See also Vol. IX: Moror-car RACING. 


MOTOR-CAR, HISTORY OF. The first self- 
propelled road vehicle—which represented one 
of the most important steps forward in the history 
of transport—was designed and constructed by 
à Frenchman named Cugnot. He built a steam- 
driven carriage in Paris in 1769, which had three 
wheels, carried two passengers, and ran at à 
maximum speed of 4 miles an hour. Although 
much credit should be given to his achievement, 
this carriage was not at the time a success, for 
thesupply ofsteam only lasted about 15 minutes, 
and the carriage had to stop to get up more 
steam. The next pioneers in the field were two 
Englishmen; William Murdock, inventor of coal- 
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gas lighting, in 1784, and Richard Trevithick of 
Cornwall, the designer of for rail- 
ways, in 1801, In 1803 Trevithick's steam-driven 
carriage, with wheels of 10-foot diameter and 
a horizontal instead ofa vertical engine, travelled 
for the first time faster than any horse-drawn 
carriage, and later made the journey of go 
miles from Camborne to Plymouth. Trevithick 


driving force could be transmitted to the road 
effectively by wheels. Sir Goldsworthy Gurney, 
for instance, another Cornish inventor, believed 
that when a vehicle was starting from rest, the 
wheels would spin round without biting the 
ground. So a few experiments were made with 
pushing struts or mechanical ‘legs’ instead of 
wheels, In 1825 Gurney built a steam carriage 
of this type which actually ascended Highgate 
Hill. In 1828 he accomplished the journey from 
London to Bath, and in 1829 made a trip through 
Reading, Devizes, and Melksham at such a pace 
that a horse-drawn *mail-cart' had difficulty in 
keeping up. This vehicle carried 18 passengers. 
At the back were the flues, from which it was 
claimed that no smoke would be emitted, as 
charcoal and coke would be used. The steam 
passed from the rear, where it was generated, 
to the driving pistons beneath the carriage. The 
boiler contained forty iron pipes arranged in a 
horse-shoe; although this was one of the earliest 
applications of the tubular principle in boilers, 
it had actually been invented by an engineer 
called William Henry James some years earlier, 
for use in Cornish mines. Towards the end of 
his career Gurney met with much opposition 
from the farmers, who said that the machines 
frightened their animals, and the keepers of the 
TunNPIKES (q.v.), who raised their tolls on the 
grounds that the weight of these heavy steam- 
engines was tearing up the surface of the roads. 

In 1831 Sir Charles Dance took over some of 
Gurney’s steam carriages and ran them regularly 
four times a day between Gloucester and Chel- 
tenham. In 4 months the carriages covered 
3,500 miles and carried 3,000 The 
distance of g miles was usually covered in 45 
minutes. 

Meanwhile several engineers tried to produce 
steam carriages like Gurney's. Among the few 
who had some measure of success was William 
Henry James, the inventor of the tubular boiler, 
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who designed a two-cylinder engine to drive his 
vehicle, which weighed 3 tons. It was tried out 
on roads in Epping Forest, and succeeded in 
carrying fifteen passengers at a speed of r2 to 
15 miles an hour. In 1827 Walter Hancock, of 
London, took out a patent for a steam omnibus. 
His second steam carriage, named the ‘Infant’, 
ran from London to Bristol twice, and his 
*Autopsy' in 1833 plied regularly from the City 
to Pentonville. In these machines he at first 
used a direct drive to the wheels from the crank- 
shaft, but afterwards adopted a chain drive, one 
chain connecting two wheels with the engine. 
Hancock operated many other services in London 
and the Home Counties and was one of the most 
successful of these early pioneers. In 1833 Dr. 
Church of Birmingham started a service from 
there to London. 

This remarkable early progress, however, met 
with considerable opposition. Gurney was stoned 
by a hostile crowd, urged on by the irate posti- 
lions of horse-drawn'stage-coaches whose custom 
he was threatening; landowners were unhelpful. 
In 1832 fifty-four parliamentary bills were intro- 
duced, by which ruinous tolls on the new vehicles 
were authorized. The railway companies, now 
very powerful, won an overwhelming victory in 
1865, when further progress was prevented by 
the introduction of the famous Locomotives Act, 
whereby the drivers of all power-driven vehicles 
were limited to a speed of 4 miles per hour, and 
were compelled to have a man walking in front 
with a red flag by day or a red lantern by night. 

On the continent, however, the INTERNAL- 


Crown Copyright 
3-WHEELED MOTOR-CAR MADE BY BENZ, 1888 
The cover has been removed from the engine. (From an 
exhibit in the Science Museum, London) 
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COMBUSTION ENGINE (q.v. Vo! VIII) was de 
veloping rapidly. The first s: :3 the perfec- 
tion of the gas-engine by the : an, Nikolaus 
Otto, in 1876. He introduc four-stroke 
cycle of operation, a princi ed in most 
petrol and diesel engines to- t was one of 
Otto’s employees, however, successfully 
applied this kind of engine to « | vehicle; this 
was Gottlieb Daimler, who me is com- 
memorated in the famous m: s now made 
at Coventry. His engine, a sx model pro- 
duced in 1884, and made to p. pel a cycle in 
1886, used petrol vapour. 

A further step was taken by 2, of Mann- 
heim in Germany, who built in 1885 a three- 
wheeled vehicle that carried > passengers. 
The engine had a single cylisder which de- 
veloped 2 horse-power and was si: plied with an 
inflammable mixture from a "urettor. Al- 
though this car was crude in co: parison with 
later models, the ignition of th irol mixture 
was caused by an electric im a battery 
and coil. Similar cars were ! 'anufactured 
in France and Belgium by Panh d Levassor, 
who had acquired the rights t ild the Benz 
engine in those two countries 

The first double-cylinder en which had 
the cylinders in the form of a V, w .. produced by 
Daimler in 1889. At this time ».otor-cars in 
France were reaching such z 5 that long- 
distance road services were being organized. In 
1894 a race between Paris and Rouen was won 
by a steam-tractor hauling an ordinary open 
carriage. The next year the race rin from Paris 


to Bordeaux was won by Levass« 
power Panhard, which covered ti 
735 miles at an average speed of 15 rniles an hour. 
A similar car won the Paris to Marseilles race 
(1,077 miles) in 1896 at an average speed of 16 
miles an hour. 

In Great Britain the progress of the motor-car 
at this time was much slower, and several French 
models were introduced into the country. „An 
exhibition of motor-cars was held at Tunbridge 
Wells in 1895, but motoring really started in 
this country in 1896. A procession of motor-cars 
took place from London to Brighton, to celebrate 
the abolition of the ‘red flag’ Act and to show 
how reliable new vehicles were. In fact, many 
of the cars broke down, for although engines 
were reasonably dependable, the transmission 
system (belt or chain in most machines) gave 
constant trouble. 
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40-50 H.P. ROLLS-ROYCE MOTOR-CAR, 1908 
From an exhibit in the Science Museum, London 


order by a private customer was 
1897, and was for a Daimler car built 
ipany's works, which were established 
t Coventry. This town and London 
two main centres of the motor 
ir from which, during the next few years, 
li bers of cars were forthcoming. Most 
of ere very small two-seat carts with no 
ror Í very poor springs, driven by an engine 
pla nder the seat. They had wooden spoked 


I the 


or wheels, and were stopped by either a 
block brake acting on the outside of the wheel, 
or a band brake acting on a drum fitted to the 
transmission, Motorists had to carry large cans 
of fuel and several spare tires, for there were no 
repair or filling stations to serve them. 


By 1900 the motor-car had acquired a standard 
shape, plan, and appearance. Multi-cylinder 
engines were placed under the bonnets in the 
front of the cars; the drive was now transmitted 
from the engine to the wheels by gear-boxes, 
with a lever for changing speed; for this, bevel 
gears were now used instead of a chain and 
sprocket. Among the important British firms 
which started at about this time were Humber, 
Riley, Lagonda, Sunbeam, Swift, Napier, and 
Singer. In France the Renault company was 
formed, and in Germany the Opel company, 
and ‘automobile’ industries were also starting in 
America. This rapid increase in the number of 


cars was partly due to their popularity with 
fashionable society, and especially to the great 
interest taken in them by King Edward VII. 
The name ‘petrol’ for the refined petroleum used 
in motor-car engines was introduced from the 
French about 1895—though the French now 
use the word essence. 

In 1903 many more famous present-day manu- 
facturers began business; these included Stan- 
dard, Vauxhall, Thorneycroft, and the American 
Ford. Motoring remained the pastime of wealthy 
people until the First World War, but many 
manufacturers had begun to consider making 
light, popular cars a few years earlier. The 
Rover Company introduced in 1911 one of the 
first light cars, a 6 horse-power two-seater costing 
£147. Some manufacturers had earlier experi- 
mented with elaborate cycle-cars with wire 
wheels, chain drive, and an arm called a tiller, 
which steered by the single front wheel. As 
factory methods improved and output increased, 
it became possible to produce cheaper cars (see 
Moror-car Inpbustry, Vol. VI). 

A great impetus was given to the motor-car 
after the First World War. Wooden wheels 
were replaced by steel ones. A lower body line 
and large pneumatic tires made a great differ- 
ence in appearance. In the 1920’s saloon bodies 
began to replace the open landaulettes and 
tourers. Brakes became more efficient, because 
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they were now fitted to all four wheels, and a and, indeed, villages. Th extended 
‘servo’ system was used, in which mechanical tours, which last more thar haps as 
power was added to the driver's pressure on the long as a fortnight or mor eds and 
brake lever. Common components were now meals in hotels have to for the 
becoming standardized and were produced for passengers, and are char e book- 
different makes by auxiliary manufacturers. ing fee. 
Many improvements, such as reduction in weight Long-distance coach s in and, 
and greater reliability, became possible. Multi- indeed, in most countrie censed, 
cylinder engines were in standard use, four being and in certain countries it to allow 
the commonest number. them if they would com; silways, 
The old method of building a chassis andthen Britain has a great nety h-routes 
adding the body and other parts was fast dis- radiating from London a i5 far as 
appearing. Machines were made that pressed Penzance, Glasgow, and |} here are 
out the parts of the chassis and body, which for also many cross-country ¢ United 
the sake of lightness were then welded or riveted States the Greyhound Cor; its many 
together instead of being bolted as they had associates run coach servi ross the 
been before. The number of makes and models continent. After the Se 1 War a 
of cars became fewer as small firms were squeezed Swedish company started t! h services 
out and larger ones amalgamated to form some from Sweden to Paris, Ror r places, 
of the present-day groups. and Italian and Dutch com wed suit. 
See also MoroR-CAR; MOTOR TRANSPORT. For a number of years ther: a coach 
service between Damascus lad with 
MOTOR-COACH. This term has come to be large vehicles which are now a ned and 
used for vehicles which stop less often and run made comfortable for the ross the 
faster than ordinary buses, and are usually more hot desert. Most coaches are kers, but 
luxurious. Coaches are used for excursions and LONDON TRANSPORT (q.v.) pr | experi- 
tours. The commoner kind of excursion is the mental double-decker for its € e services 
day, half-day, or evening trip, provided by in 1949, and a few other Brit nies are 
firms at sea-side resorts, and from other towns doing the same. Passengers ritish air 


x Pienaar TRAVELER 


Goodyear Tyre & Rubber Co 


AMERICAN GREYHOUND CORPORATION DOUBLE-DECK COACH CARRYING 50 PASSENGERS 
It has a wireless, refrigerator, washroom, and small store 
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porations and the Royal Air Force 
Command are carried in semi-double- 
hes, the floor of the rear half of the 
g raised to make room for luggage 
n. 

i Ben axo Coac Sranan; Moros Taas 
* Drexromr MOICTENANOR. 


'R-CYCLE. When the German, Gottlieb 
*Xan to experiment with an air- 
:nal«combustion engine, he fitted it 
n cycle frame in 1886, and thereby 
nt motorcycle. In England engineers 
tempt to emulate Daimler's example 

Locomotives Act (which ordered that 


Holden, one of several pioneers, built 
le with four horizontal cylinders; and 


` engine. Sometimes it was placed on 

irks; sometimes on the front down 

t umes under the saddle. Pedals were 

i cially on hills, to assist the engine, 

v only one gear, To start the machine 

t :d to push it along the road at 6 miles 

I or faster before jumping on. Faulty 

is the first years of the motor-cycle made 
f fire considerable. 

I titution of road trials in 1903-4 helped 
ma turers to study defects and work out im- 
pros its. In 1907 the Tourist Trophy races 
were ‘rst held in the Isle of Man over a rigor- 
ous 57-mile course (see Moror-cycre RACING, 
Vol. 1X). Largely as a result of these tests, the 
ignition was improved by the introduction of 
the high-tension magneto; the best position for 
the engine was found to be the lower middle 
part of the frame; the kick-starter was intro- 
duced so that a rider does not have to get off and 
push his machine to get up speed for starting 
every time his engine stops; variable gears were 
adopted to enable riders to surmount hills; and 
ultimately the chain drive was accepted as being 
better than a rubber or fabric belt drive. 

The combination ofa motor-cycle with a side- 
car was first seen in 1903, when the side-car was 
à basket chair on a tubular chassis. The pillion 
seat also became popular; but the light, cheap 
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ze aane First World War heavily-built 
motor-cycles were called for by the Army for ute 
in the Machine Gun Corps, After the war there 
was a quickly growing demand for motorcycles, 
which could not be met until they were produced 
in mass. Great Britain established itself as the 
biggest and best mas-producer of motor-cycles 
in the world. The international races in the Isle 
of Man were invariably won by British riders on 
British machines, until the closing years of the 
"thirties when there was more competition from 
Germany and Italy. 

In recent years the motor-cycle has been 
increasingly used in police forces in several parts 
of the world, and for dispatch riders in the Army 
and Fire Service. Motor-cyclists have the ad- 
vantage of being able to cover rough ground 
(whether natural or pitted with bomb craters) 
and to thread their way through traffic. 

See alo Bicvcius; Morom-can, Hisrosv os. 

See also Vol. IX: Dr Track Racmo; Moron-cvcur 
RaciNo. 


MOTOR-SHIP. This is a merchant ship, 
whether of passenger-carrying, cargo-carrying, 
or tanker type, which is propelled by internal 
combustion. The engine is variously known as 
a motor, diesel, or heavy oil engine. None of 
these terms is correct in the truest technical 
sense, but all are employed according to the 
whim of the person using them. 


MOTOR-SHIP 


THE MOTOR 


The early internal-combustion engine for use 
on the road was the work of several hands (see 
Moror-car, Hisrory oF). From a marine point 
of view, however, the placing of internal com- 
bustion on a practical basis is usually associated 
with a German, Dr. Diesel. His basic patents 
were applied in engines fitted to the cargo liner 
Selandia in Copenhagen in 1912. Though a 
small oil-tanker with a motor-engine had been 
in service in the Dutch East Indies a few years 
before, the Selandia claims pride of place as the 
first ocean-going motor-ship. She was also 
notable in that she had no funnel; the designers 
of most of the early motor-ships felt that it was 
necessary to symbolize in this striking way a type 
of ship which was to revolutionize sea transport. 

At the outbreak of the Second World War 
nearly a quarter of the total gross tonnage of 
ships throughout the whole world was propelled 
by internal-combustion engines, and merited, 
therefore, the title of motor-ships. 

'The advantage of a motor-ship is that the 
internal-combustion engine has the lowest rate 
of fuel consumption of any prime mover in the 
world. It burns well under $ Ib. of oil for every 
horse-power it develops for every hour that itruns. 
'The best type of oil-burning steam machinery, 
which is a geared turbine with water-tube 
boilers, used at least 0:6 Ib. per horse-power per 
hour. An ordinary reciprocating steam-engine 
uses 1 Ib. of oil per horse-power per hour. If the 
ship is coal-fired, it uses over 14 Ib. of coal per 
horse-power per hour. When these differences 


Royal Dutch Mail 


-SHIP ‘ORANJE’ 


are worked out in terms of to f fuel which 
must be carried within the s ull to enable 
her to proceed at her desig ced, it will be 
seen that the ship which use: fuel than any 
other kind is likely to be the xo. popular. 

It was at one time claimed “at as a diesel 
engine is rather more comp! i than other 
engines, its upkeep cost must eater. This is 
no longer true, because the : asing demand 
for the diesel engine has led rovements in 
design and a measure of standavdization which 
makes repair and maintenance « comparatively 
easy task. 

'There is a wide range in type and size of 
motor-ships. The smallest may bc no more than 
little river tugs of 110 horse-power, while the 


most powerful motor-ship in ihe world is the 
37,500 horse-power Dutch motor-liner Oranje, 
which trades between Amsterdam and the East 
Indies. It is among cargo-liners and coasters 
— ships requiring between 800 and 1,800 horse- 
power—that the diesel engine is most popular. 
Great Britain is one of the biggest owners of 
motor-ships in the world, being closely rivalled 
in this respect by the Scandinavian nations, who 
were among the pioneers in the use of internal- 
combustion engines at sea. 

Motor-launches, whether used for pleasure or 
forcarrying about harbour officials in large ports, 
are not regarded as motor-ships, but as being 
more akin to Moron-BoArs (q.v. Vol. IX). 


See also Sreamsutps, HISTORY or; ELECTRIC Suir. 
See also Vol. VIII: INTERNAL-COMBUSTION ENGINE. 
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MOTOR TRANSPORT. Britain and other 
ieveloped countries have become in- 
dependent on modern organized road 

t for the distribution of food and the 

of the trade by which they live. The 

are among the largest users of road 

in Britain. They have followed a policy 

years of buying control of road haulage 

They have closed many small rail- 

ons to goods traffic, and have set up in 

ce road services worked from suitable 

Chis process, which has reduced costs 

kened delivery, was hastened by the 

I t Act of 1947, which brought all the 
i | means of transport under Government 


of the 670,000 goods vehicles in Britain 
th r were used by some 250,000 owners for 
the wn business. If an owner carries goods 
for ne but himself, he must secure a special 
‘A’ licences, permitting general haulage 
f overed almost 84,000 vehicles. *A con- 
tr ences, enabling an owner to carry goods 
for irm in particular vehicles, accounted 
for her 14,000 vehicles. There were over 
64 hicles with *B' licences, whose owners 
u m mainly for themselves but could 
ace ily carry goods for other people. On 
an ize, an owner of an ‘A’ licence owned 
fiv -les, an owner of an ‘A contract’ licence 
had '* vehicles, and one of a ‘B’ licence had 
two el icles, The Act of 1947 allows the national 
Road Haulage Executive, for the Government, 
to take over haulage businesses with ‘A’ licences 
for services longer than 25 miles. Lorries taken 
over by the Executive bear the name ‘British 
Road Services’. 

Limits are laid down in most countries to the 
size and shape of vehicles using the roads, In 
some countries the situation is complicated by 
the fact that restrictions vary in different parts 
of the country, In the U.S.A., for example, each 
state makes its own regulations for vehicles, and 
haulicrs often have to transfer loads from one 
vehicle to another at the state border. They 
have for some years been trying to obtain the 
adoption of standard dimensions throughout the 
country. Lorries in other countries tend to be 
larger than they are in Britain, as the laws are 
not so strict in this respect. 

In England some lorries bigger than the 
ordinary limits are allowed to run, under condi- 
tions. Among these are the lorries used to 
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move locomotives from the works where they 
have been built to the docks for shipment, for 
these locomotives often cannot be carried by 
rail as they will not fit the loading-gauge of the 
British railways. These are called ‘abnormal 
indivisible loads’, and when one is going to be 
moved, special notice has to be given to the 
police in the places through which the journcy 
will be made, and also to the road and bridge 
authorities, Since the Second World War special 
maps have been made which show the maximum 
weight, height, and other limits for all the im- 
portant roads. During the war the military 
authorities made careful plans recording all the 
roads in the country over which a military 
advance was likely to be made, and the type of 
traffic they could handle. The necessity of this 
work was apparent when the Allied forces were: 
driving the Germans out of France and Belgium 
in 1944. The railways had been thoroughly dis- 
organized by air attacks, and roads had to be 
used to provide almost all supplies for the armies 
as they pressed forward. The final attack on 
Germany gave an even better example of what 
could be done with time to plan. The four 
American armies were kept supplied by a fleet 
of lorries which in April and May 1945 carried 
14,000 tons a day for an average distance of 130 
miles, 

In Britain a lorry with more than two axles 
can be 30 feet long, or if it is an articulated 
vehicle, that is, a tractor which supports part of 
its trailer, it may be 3 feet longer; a two-axled 
vehicle may be 27 ft. 6 in. long. A separate 
lorry and trailer must not be longer than 60 feet 
together. Lorries which, unladen, weigh less 
than 3 tons, may travel at up to 30 miles an 
hour; those which weigh more are limited to 20 
m.p.h. Buses may travel at the higher speed 
whatever their weight, and so may horse-boxes. 

One of the problems of a road-haulage under- 
taking is to make the most of its fleet by keeping 
it fully used; and a method of doing this which 
has become steadily more popular is by the use 
of articulated vehicles. The mechanical horse— 
a small motor or electric unit, often on three 
wheels—was proving efficient for the local haul- 
age work which had previously been done by 
horses. Then it was found that, thanks to easy 
coupling devices, a mechanical horse could be 
used to collect or deliver loads in the town, and 
so release the larger tractor which was necessary 
for moving the loaded trailer on the long-distance 
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SCAMMELL ARTICULATED MACHINERY CARRIER FOR 20-TON LOAD AND MOTIVE UNIT, WITH G 


journeys. For example, articulated milk tankers 
are to be seen making for London on many 
main roads. When they get there, the trailer on 
which the tank is mounted is detached, another 
trailer with an empty tank, which has been 
awaiting its arrival, is attached, and the tractor 
quickly leaves again for the country. Another 
method of transporting milk is by self-contained 
tank trailers. These are hauled by tractor to the 
nearest important station, where they are placed 
on special wagons which carry them in fast 
freight trains to London or other big centres. 
There they are hauled off and taken by another 
road tractor to the milk depot. After the milk 
has been bottled, it is then delivered to the 
customers, sometimes in electric vans and some- 
times in small pram-like conveyances driven by 
a little electric or petrol motor. 

There are many others tankers on the road 
besides those which carry milk. Most of the 
petrol used in Britain is distributed by road, at 
least on the final stages of its journey; and tar 
and chemicals are also carried. The tanks have 
to be built carefully so that they do not leak; 
and the material used for tanks carrying chemi- 
cals has to be carefully chosen, since some metals 
are eaten away by some chemicals and not by 
others. 

Large building contractors employ lorries with 
special bodies for carrying liquid cement; this is 
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Greas Couper & Cn, 
)IL“ENGINE 
of great value when some la k, such as the 
construction of an aerodrom way, is being 


whole host of 
possibility of 
o mixer, it is 
ure in one big 


undertaken. Instead of ha 
small mixers with the inc 
the quality varying from : 
possible to make the whole 
plant, and to distribute it in rries. 
Refrigerated vans have b d more since 
the development of ‘dry ice’. ts is the chemi- 
cal, usually wrapped in paj vhich can be 
seen in blocks in the bottom e containers of 
ice-cream tricycles. Refrig: | lorries, with 
specially insulated bodies, are kept at the correct 
temperature in this and other ways. Many are 
used to carry meat from the ibuting centres 
to smaller centres, and dir the butchers, 
and also for transporting other foodstuffs. Coal 
is still usually carried by rail from the pit to the 
station nearest to the consumer; but road trans- 
port is used to shift most of the coal from open- 
cast mining sites (see Coat Minin, Vol. VII). 
An organization has been built up for the moya 
ment of parcels and packages (called ‘smalls’ in 
the haulage industry) throughout the coun 
The parcel is first handled by a lorry 1m loca 
collection work, is then transferred to a lorry 
on a trunk service which travels through the 
night, and is delivered next day by another log 
delivery vehicle. Containers which can be e 
ferred by crane from one lorry to another, 
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y to a railway flat wagon, have so far 
re interest on the continent of Europe 
tain or America, but since the Second 
r British firms have been considering 
re is now an International Container 
h works to achieve satisfactory stan- 
so that there can be a more easy 
ul exchange of traffic carried in con- 
ie. British railways were among the 
them—in the 1920’s—and they 
them widely for household removals. 
-purpose vehicles are designed for 
on roads or on the railway. The 
lidland and Scottish Railway experi- 
ith a motor-coach which ran on the 
jm Blisworth, Northampton, to Strat- 
-Avon, and then travelled on the road 
the railway hotel. This practice was 
d, but lorries of this type are useful in 
as for carrying gangs engaged in rail- 
repairs, as the men can by this means 
re directly to their work. Road-rail 
been used in other countries, includ- 

therlands and the United States. 
Moror-car, History or; Roaps, MODERN; 

I PORT ENGINES, 


t TRANSPORT ENGINES, see Roan 


RT ENGINES. 


N R TRANSPORT MAINTENANCE. 
oach stranded by the roadside is to-day 
ht. This is due to the efficiency of the 

£ from which vehicles are 

of i. Most bus depots look after 
I üntenance of their vehicles 
xe administration of their staff. 
he daily happenings at a London 
port garage, briefly surveyed, 
serve as an example. ! 
Each weekday morning at about 

4.30 2d and on Sundays about 

6.30 a.m., the buses allocated for 

service are ready. During the night 

the garage foreman has assigned each 
to a route, and the buses' running 
numbers, obtained from a duty 
schedule, show the garage staff how 
to arrange themin order of departure. 

Ten minutes before each is due to 

leave, the engine is started; it then 

awaits its crew (driver and conduc- 
tor). 


The crew sign on for duty 10 minutes before 
the bus is due to leave. This allows time for the 
driver to look over his machine and the con- 
ductor to prepare his tickets and way-bill, which 
are issued to him in a fibre box with the route 
and duty number stencilled on the outside. 
Destination blinds are turned to the correct 
position, and the bus leaves for a day on the 
road, which may last for any time up to 18 hours. 
London Transport garages take between 20 to 
200 vehicles, The departure of buses, or ‘run- 
out’, as it is called, varies with the size of the 
garage. It may last 3 or 4 hours, and, during its 
peak, buses leave the garage at 30-second in- 
tervals. An inspector usually checks the run-out, 
and notes each bus number, to see that none are 
missing and that they are leaving on time. After 
this, the crew follow the instructions on the time- 
card. 

During the day, when the garage is almost 
bare of vehicles, plenty of people are working. 
Every day a certain number of buses are with- 
held from service, for mechanical inspection and 
overhaul. Some need to be sent to a central 
repair works for complete renovation or an over- 
haul. This needs careful planning to ensure that 
there are enough men and buses each day, The 
garage has to be cleaned daily, as it is generally 
very dirty after a hundred or more buses have 
been in and out within a short space of time. 

Besides the clerical work that always has to be 
done when a large number of people are em- 
ployed, arrangements must be made to provide 


A LONDON TRANSPORT DOUBLE-DECK BUS BEING WASHED AT VICTORIA 
GARAGE AT THE END OF ITS DAY'S WORK 
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substitutes for drivers and conductors who are 
absent on holiday or sick-leave. This is done by 
a depot inspector. As a bus is often handled by 
as many as four different crews during the 
day, men are signing on at all times. There are 
early, middle, and late shifts. 

At night when the bus is returning to its 
garage, the conductor closes all the windows, 
and when it arrives, one of the night depot stafT 
drives it on to a high pressure washing-plant, 
where a gang of cleaners removes all the grime 
off its exterior in a few minutes. Then its tanks 
are filled with petrol or diesel fuel, and the 
amount put in is recorded. When the bus has 
finally been parked, the interior is cleaned out 
and the boxes for used tickets are emptied. 

Meanwhile the crew have signed off, the 
driver reporting the condition of the bus on a 
mechanical report sheet, and the conductor pay- 
ing in his cash and returning the tickets, punch, 
and equipment to the official on duty. The ticket 
boxes are used for 3 days without being filled 
up. When all the buses have returned to the 
garage, the night foreman checks the mechanical 
report sheets and notes any defects. He decides 
if these can be rectified immediately or whether 
the bus should be kept off the road the next day. 
The buses are allocated by the results of his 
examination. 

See also Bus; MoroR-coAcH; LONDON TRANSPORT. 


MOUNTAIN PASSES. These provide ways of 
crossing mountain barriers. The importance of 
a pass depends on the length of the barrier to be 
crossed and the extent to which the pass supplies 
the need for communication between the peoples 
living on either side of it. That is why the Alpine 
passes are so important, for the barrier is long, 
and the need for communications has been very 
great ever since the Roman Empire began to 
extend civilization beyond the Alps. 

There are three great mountain barriers in 
Europe, the PYRENEES, the ArPs, and the CAUCA- 
sus (qq.v. Vol. III), all of which stretch from sea 
to sea. The Pyrenees are the shortest of these; 
but, though there are no very high peaks, the 
lowest passes in the central part of the chain are 
rarely under 6,000 feet, and as the range is only 
60 miles wide, the gradients are very steep. Con- 
sequently all the traffic between France and 
Spain, except such as can travel by mule paths, 
has in the past gone round the ends close to the 
sea, and the Spanish side of the central Pyrenees 


THE STELVIO PASS, ITA: 

A motor road zigzags down ide 
has remained one of the most primitive regionse 
of Europe. To cross from a popular French 
tourist centre, such as Gavarnie or Luchon, has 
been almost like passing to another continent, 
particularly in any season but summer. Now 
there are two railway lines which cross the 
central Pyrenees. The Caucasus is a great 
barrier, 700 miles long, stretching from the Black 
Sea to the Caspian, and the people to the south 
of it have been until recently very backward, 
There are only two passes across it suitable for 
heavy traffic, but it has been crossed by traders” 
from very early times (see TRADE Roures). : 
Alps form an immense arc over the Italian plain, 
with its ends reaching the Mediterranean near. 
Nice and the Adriatic near Trieste. From very” 
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es, ways have been found through its 
armies, pilgrims, commerce, and 
seekers passing to and from Italy. Hos- 
by monks gave much needed shelter 
us who braved the dangers of moun- 
s in winter and spring. Hannibal's 
f the Western Alps with all the equip- 
| ancient army, including elephants, 
219 B.C., probably by the Col de 
> or the Mont Genévre, was an 
ry feat (see HANNIBAL, Vol. V). 
the huge arc-like barrier of the Hima- 
v. Vol. III), north of India, is a whole 
igh mountain chains, The passes that 
igh the first high range above the 
India only lead to high, sparsely in- 
istricts; but the areas separated by the 
limalayas are so vast and so important 
that in the season when the melting of 
makes traffic possible, trains of pack- 
| yaks find their way from Tibet along 
000 to 18,000 feet high. 
xy MouNrAINS and the Anpes (qq.v. 
tend the whole length of the Ameri- 
inent, leaving no way round for the 
ing in the huge territories lying on 
Atlantic or Pacific side of this great 
t asses had to be found—first trails (see 
\ N Tras), then roads, and, by the 19th 
( iilways, There are three great railway 
r ross the Rockies. The Transandine 
R linking the Argentine with Valparaiso 
í ıs the highest railway pass in the world, 
lows the route of the Uspallata Pass 
feet) and goes through a 2-mile tunnel 
he pass (see RAILWAY SYSTEMS). 

Frontier passes may be regarded by the people 
on cither side as gateways to be opened or locked, 
and in war time rather as a gap in a hedge to be 
'd with barbed wire. A narrowing of the 
valley at the foot of a pass is a favourite place 
for the examination of passports and the visit of 
the customs officers to levy tolls on certain goods, 
while the neighbouring heights are fortified to 
resist invasion, These fortifications testify to the 
importance of a great mountain pass in the 
defence of a frontier. Peace-loving nations like 
the Swiss feel all the more secure for holding both 
sides of important passes such as the Simplon 
and the Bernina. 

The word ‘pass’ generally implies the crossing 
of a watershed; but it is also used for a defile 
which provides an approach to a high pass 
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Canedian Pacific Railway 


A CPR, TRAIN GOING THROUGH KICKING HORSE PASS, 
CANADA 


through a difficult bit of country; well-known 
examples are the Pass of Killiecrankie leading 
up to the main pass over the Scottish Grampians; 
the Dariel Pass leading up to the main pass 
across the Caucasus, connecting Vladikavkaz 
and Tiflis; the Khyber Pass, which leads from 
Pakistan to Afghanistan, but is far from the 
watershed of the Kabul River. The typical 
mountain pass crosses a watershed at a depression 
between two higher points of the chain, its 
nature being suggested by the word col (Latin 
collum a neck) in the Alps, or by the word port 
(gateway) in the Pyrenees. A valley leads up to 
it on either side; but owing to the erratic ways 
in which water works its way through the surface 
of the earth, the approaches to mountain passes 
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are often devious and difficult, too difficult for 
any but mountaineers and smugglers. Water is 
apt to cut its way down as a saw cuts through 
stone; the result is a narrow gorge in the rocks 
that may leave no passage for a road or even a 
small path between the rocky wall and the 
torrent. Deep clefts like this or very steep steps 
in the valley or at its head compel the makers 
of roads or railways to mount high above the 
main valley bed. This involves the building of 
bridges or viaducts over side valleys, and some- 
times height has to be made by ascending tunnels 
in the mountain side, or by zigzags with sharp 
turns. The east side of the Stelvio Pass over the 
Engadine Mountains in Switzerland has over 
forty of these sharp ‘hairpin’ bends and provides 
a good racing test for motorists. Railways solve 
the problem of the very steep, long final slope 
by Tunnexs (q.v.) under the watershed. The 
Mont Cenis (1871), 73 miles long, the St. Gott- 
hard (1882) and Simplon (1906) tunnels, 12 
miles long, were opened before the development 
of motor transport, when the crossing of such 
passes was a long day's drive. This method of 
passing the barrier by tunnelling is specially 
applicable when a single, comparatively narrow 
range has to be crossed. If the barrier is broad, 
as in the case of the Rockies, there is no alter- 
native to a long gradual ascent on either side to 
the lowest practicable gap; as there is in the 
Yellowhead, Kicking Horse, and Crow's Nest 
Passes, all of them difficult problems for the 
railway engineer. 

Road tunnels under main watersheds have 
been rarely made. A very old example of one, 
however, is on the Col de la Traversette, north 
of Monte Viso, a pass of over 9,000 feet lead- 
ing from France to the valley of the Po. The 
Marquis of Saluzzo and Louis XI of France 
pierced through the top of this high barrier to 
facilitate the export of salt from Provence to 
Italy and of rice and oil from Italy to France. 
The recent project of a road tunnel under Mont 
Blanc, linking France and Italy by a shortened 
route, may mark the beginning of a new phase 
of road tunnelling which will satisfy the need 
for quicker, cheaper traffic, and obviate the 
difficulties of keeping high mountain passes open 
for more than a few months of the year. 

As transport by air increases, the importance 
of the high mountain passes as means of com- 
munication will obviously grow less. A time 
may soon come when they are little used (apart 
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from purely local communi ns) except by 
those who value their hist l interest, the 
healthy opportunities for ex: ‘s, and the quiet 
enjoyment of unhurried t &nd beautiful 
scenery which they will alw rovide, 

See also Vol. III: MOUNTAIN £ Ge 
MOUNTAIN RAILWAY: many years 
mountain ranges proved a Js barrier to 
railways, until engineers fo: ays of cutting 
'TuNNELs (q.v.) through the In order to 
serve towns and villages whic’ some way up 
the side of a mountain, how . railways have 
had to find a means of climb»: steep slopes. 

x. Rack-anp-Pinton, Th "pest gradient 
that can be climbed by the grib of an ordinary 
locomotive wheel on an ord: "ail is about 1 
in 14 (with electric traction) ugh there are 
one or two rare examples of li s steep as 1 in 
11. On steeper slopes a rack-and-pinion method 


p as r ing or 
hort trains of 


is used, by which gradients a: 
even I in 8 can be climbed v 


light rolling stock, or as steep «: : in 2 with only 
a single coach containing pass... ;ers and power 
unit. A steel rack is anchore:! :>curely between 
the running-rails, and the teeth = .vitable pinion 
wheels under the locomotive ot » owered coach 


CARRYING 
-«— SINGLE PINIC 


E d 
: SLEEPERS 


E. NM imme 
CROSS SECTION 
FIG. I, RACK AND PINION RAILWAYS 


her system 
Riggenbach system. b. Abt system. c. Loc 
x Es which the carrying wheels have no flanges 


283 


- with the rack, Not only does this prevent 
but it guards against the danger of trains 
ut of control when descending. 
are three types of rack in common use, 
; originated in Switzerland, where many 
n operation. In the older ‘Riggenbach’ 
he rack resembles a steel ladder, and the 
ve pinion revolves vertically (Fig. 14). 
t system employs a pair of racks, side 

the two rows being set ‘out of step’ with 
ther (Fig. 15). This system requires two 
pinion wheels (or three, in the rare 
f three racks being used for greater 
up the steepest inclines), In the ‘Locher’ 
used on extremely steep gradients, such 
| in 2 of the Pilatus Railway in Switzer- 
c single rack has teeth cut in both edges, 
id horizontally (Fig. 1c). The locomotive 
with two horizontal pinions, engaging 
les of the rack, and also carries two 
ig rollers which bear on the two sides of 
erted U-shaped steel section carrying 


s using ordinary railway lines on moun- 

ses and elsewhere sometimes need rack- 

n assistance over parts of their journey 

motives are used which can work either 

without a rack. These locomotives run 

nable speed over the flatter parts of the 

I ith their ordinary driving wheels, resort- 
ir ack-and-pinion work over the steepest 
Į ‘the line. The Brünig and Visp-Zermatt 
I s in Switzerland are good examples of 

outes, 

: Rope HauLAGE. On gradients steeper 
than 1 in 2 even the rack-and-pinion propulsion 
would not be safe, and use is then made of the 
funicular principle, with rope haulage, between 
two stations, Two cars running on rails are 
connected by a haulage cable which is passed 
round the large drum of a winding-engine; this 
is usually operated at the higher of the two 
stations. The cars move simultaneously, one 
going down while the other goes up (Fig. 2). A 
single pair or three rails is enough, except for a 
loop exactly at the midway point, at which the 
two cars pass one another. The weight of the 
descending car, increased as necessary by the use 
of water-ballast, helps to pull up the car which is 
making the ascent. A railway of this kind is 
seldom more than a mile long. If the distance 
were greater, the weight of the cable would 
become unmanageable. On longer funicular 
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FIG, 2. FUNICULAR RAILWAY 


a. Diagram of track with three rails. 6. Section of control 

room and car, c. Fork at loop. The wheels in the centre 

rail have no flanges and so roll over the fork, guided by 
double-flanged outer wheels 


lines, such as those up the Niesen (1} miles) and 
the Stanserhorn (2j miles) in Switzerland, the 
railways are broken up into two or three 
completely independent sections, for which pas- 
sengers must change cars. Compared with rack- 
and-pinion lines, on which many trains or cars 
can travel in succession, a funicular is limited to 
the carrying capacity of its two cars, one moving 
up and one down at any given moment. The 
steepest gradient on any Alpine funicular is 
about 1 in 1]. 

3. Suspension. The suspension or cable rail- 
way, or téléphérique, is in reality not a railway 
at all, for it has no rails. Instead, a passenger 
car is suspended by pulley-wheels from a strong 
fixed cable, and moves up and down this. Nor- 
mally there are two fixed cables side by side, 
each being used by one car. The cars are made 
to move up and down on the same principle as 
that of the funicular railway (see Section 2); a 
single endless haulage rope is carried round 
drums at both the upper and lower station. As 
the haulage rope moves, one car is drawn up its 
fixed cable and the other down. In addition to 
the main cables and the haulage rope, there are 
usually two other cables, one for each ‘line’, on 
which clasp brakes can be made to act by the 
driver, in the event of it being necessary to 
regulate the speed of the car. 
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s Federal Railways 


A TÉLÉPHÉRIQUE IN SWITZERLAND 


The advantage of the suspension railway is 
the fact that it requires no permanent way. Up 
a rough and irregular mountain-side, where a 
funicular railway would need bridges across 
valleys, or tunnels under projecting spurs, the 
téléphérique can swing from tower to tower, 
with spans of almost indefinite length if it is 
necessary to cross a deep valley. The disadvan- 
tage is the small carrying capacity of the cars, 
which must be limited in weight to reduce the 
strain on the supporting cables. 


s in the Alps, 
ı, France, and 
; kind runs up 
a, The most 
n is at Brévent, 
eastern France. 


There are many suspensi 
particularly in Germany, Aus 
Italy; a well-known railway o 
Table Mountain, in South ; 
striking example of a long 
above Chamonix, in the Alps cí 
This swings straight up from one height to the 
summit of the cliffs forming t uth face of the 
Brévent peak—a span of 4,400 feet with no 
intermediate support. 

Sce also MOUNTAIN PASSES, 
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N ES, x. PERSONAL Names, Many primitive 
clieve that their names are vital parts of 
es, and are therefore very unwilling to 

n be known. Some races, such as the 

t Egyptians and some American Indians 
customarily have two names, one for 

f n use, and one kept carefully concealed 

f an enemy should use it to harm its 

c In the German fairy story, Rumpelstilts- 

ki wer was gone as soon as his name was 

|! 


lays most people in countries with Chris- 
tia tions have two kinds of name—a sur- 
n uch they get from their father, and share 
w ir brothers and sisters, and Christian or 
pe | names, which are given to them indivi- 
du in many parts of the world, however, 
pa’ larly in the past, people have had only 
one 52:16—a personal one. Sometimes a nick- 
' ‘the son of so-and-so’ was added as an 
exta way of distinguishing a person. In Anglo- 
n times, when one name had to do the work 
tb Christian name and surname, there were 
several devices for marking family connexions; 
for instance, members of a family might all have 
names beginning with a vowel or with the same 
consonant. 

Names are made up of ordinary words taken 
from the language which was in use when the 
names were first given. Sometimes, asin Hebrew, 
several very short words are combined to make 
a name which is really a sentence—the name 
Michael, for instance, which is of Hebrew origin, 
means "Who is like unto the Lord?’ In the 
Inpo-Evropran family of languages (q.v.), to 
which English belongs, names are usually made 
up of two words. Alfred, for instance, a name of 
Old English origin, consists of two words mean- 
ing ‘elf and ‘counsel’, 

The names brought over by the Normans in 
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the late 11th century were for the most part also 
of remote Germanic origin, and not unlike some 
of the native English names which they largely 
displaced. Many of our commonest modern 
names, such as William, Robert, Geoffrey, and 
Charles, were introduced at the time of the 
Norman Conquest. 

A few Old English names survived the Con- 
quest. But from the 13th century onwards most 
English Christian names were drawn from the 
general stock of names common to Christian 
Europe. These names were either taken from 
the Bible (being therefore mainly Hebrew or 
Greek in origin), or from the Latin names of 
a large number of saints. Most names were 
changed to suit English ways of speech. Thus 
the German Gottfried (meaning ‘the peace of 
God’) had become Godefroi in France, and was 
turned into ‘Godfrey’ in England. 

The Puritans in the late 16th and early 17th 
centuries introduced special names of their own, 
which have become more common in the U.S.A. 
(where they were used by Puritan emigrants) 
than in England. For a short time in England 
entire religious phrases were used as names; 
a famous example is ‘Praise-God Barebones’, 
Ancient Hebrew names were based on the same 
principle. Daniel meant ‘The Lord is Judge’; 
John meant ‘Jah (God) is gracious’. In the same 
way the Moslem name Abdullah means ‘Servant 
of God’, The English Puritans also used Old 
Testament names, such as Jedidiah, Ebenezer, 
Ephraim, Ezra, which have died out in England 
but are still used in the U.S.A. 

More recently it has been fashionable to use 
surnames as Christian names, frequently out 
of admiration for some great man or socially 
eminent family. Cecil (the family name of the 
Marquis of Salisbury), Dudley, and Percy com- 
memorate the names of famous families, while 
Gordon is in memory of General Gordon, and 
Rodney of Admiral Lord Rodney. Inthe U.S.A. 
there are many such Christian names, for 
example, Calvin, Elmer (the surname of two 
brothers prominent in the American Revolu- 
tion, and originally from the Old English per- 
sonal name Aithelmaer), Jackson, Grant, Lee, 
Jefferson, Lincoln, Luther, Washington, and 
Wesley. 

2. SURNAMES. By the 14th century parents 
tended to give most children the names of a few 
popular saints, such as Thomas, John, or James. 
Since many people in the same village would 
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find themselves bearing the same names, the 
custom of using surnames began to come in. At 
first these were plain labels, such as John the 
Carpenter and John the Tailor. 

One of the commonest ways of forming sur- 
names was from the father's or mother's name, 
sometimes followed by ‘-s’, or the word ‘son’, 
and sometimes without any addition. Many 
languages expressed this relationship by prefix- 
ing a word for ‘son’ or ‘descendant’; such as 
the French fils (in such names as FitzGibbon) 
and the Gaelic words which appear as ‘Mac’ 
(MacDonald) and ‘O’ (O’Brien). The Welsh 
word was ap (Ap-Hugh, ‘son of Hugh’, has given 
the modern surname Pugh). 

A popular medieval Christian name could 
give rise to a great variety of surnames, because 
there were so many forms of the Christian name 
in use. Robert gave rise to the nicknames Rob, 
Robin, Hob, Dob, Nob, and the surnames 
Roberts, Robertson, Robins, Robinson, Robson, 
Robeson, Nobbs, Hobbes, Hobson, Hopkins, 
Dobbs, and Dobson; and Henry, a French name 
which became Harry or Herry in English, gave 
rise to such surnames as Henry, Henryson, 
Harries, Harris, Harrison, Henderson, Hendrey, 
Hawke, and Hawkins. 

Place-names are the source of another class of 
surnames; some of them, for example, Oxford 
and Lincoln, are easily recognizable, but some 
preserve an earlier or corrupt form of a place- 
name. Names describing an occupation or office 
often become surnames: besides such obvious 
examples as Smith, Skinner, and Sergeant, some- 
times names came from terms which have 
vanished from the spoken language, such as 
Akerman (‘ploughman’), Theaker (a northern 
variant of Thacker, meaning ‘thatcher’). Names 
like Pope, King, Cardinal, and Bishop do not 
mean that an ancestor of the present bearer 
necessarily held those positions. But it is very 
likely that they did take the parts, perhaps for 
several years running, of a bishop, king, or 
cardinal in a medieval play or pageant, and the 
names stuck to them, like nicknames. 

Nicknames also often give rise to surnames. 
They refer sometimes to the owner’s person, as 
with Armstrong, Crookshanks (crooked leg), and 
Whitehead, or to character as with Goodfellow, 
Truelove, and Merriman. Some contain a verb, 
as does Shakespeare, which may mean what it 
says or may have been sarcastically applied to 
a coward. Breakspear and Shakestaffare similar, 
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and so is the German name 
names of the same type a: 
and Makepeace. Drinkwa: 
French Boileau. 

Many surnames of Eng 
result of the name of a fo: 
crudely spelt in English. I 
17th centuries a great ma! 
to England as religious ref 
the Netherlands, France, à 
names were often written i: 
of the parish in which th 
clerks who wrote down the foi 


‘lopstock. Other 
-ovejoy, Dolittle, 
is the same as the 


people are the 
ancestor being 
: the 16th and 
otestants came 
rom Germany, 
ewhere. Their 
church register 
‘led by parish 


n names as best 


they could. 
3. Foreicn Names. The toms of other 
races in giving names dif! lely. Russians, 


Christian name 
ually the name 


for instance, are given only 
at baptism, and this used to 


of their patron-saint. In all 1 speech people 
are addressed, not by thei ame, but by 
their Christian name follow v a patronymic, 


- father’s name; 
Ivan Petrovich, 
is addressed as 
eech, however, 
d always with 
is used, usually 
be known as 
Many Russian 
rough the Rus- 
hortened names 
valia, Tanya for 


that is, a name derived from: 
Ivan (John) son of Peter, is c 
and Mary, daughter of | 
Maria Ivanovna. In famili: 
with relatives or close frier: 
children, the Christian nam: 
in a shortened form: lvan 
Vanya, and Maria as Masi 
names which became popul: 
sian novel and Russian art a% 
of this kind (Natasha for ? 
Tatyana, Sasha for Alexand Besides these 
forms, which suggest only a degree of familiarity 
between the speaker and thc person spoken to, 
other forms of shortened names are used to 
express a particular emotiona attitude, either 
affectionate or angry. Thus in a quarrel Ivan 
and Maria will be called Vanka and Mashka, 
but if the speakers wish to show affection they 
will say Vanechka or Vanyusha and Mashenka 
or Marusya. TA 

The patronymic is used without the Christian 
name to express affectionate and deiet a 
familiarity towards a respected person- n F 
past, old and esteemed servants were called by 
their patronymic names. 

To take another example, ii 
naming customs differ not only from ours, 
also even between one tribe and another. Among 
the Navaho of Arizona a child is often known 
simply as so-and-so’s son until he is old enous! 
to be given a name that suits his character. 


American-Indian 
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hunting Indians of the Plains, on the 
nd, will invite a grandfather or an 
t man of the tribe to choose a name 
orn baby which might commemorate 
iced of his own, such as 'Strikes-the- 
orse’. Girls as well as boys are given 

r names, though they may also be 
mething more feminine, such as Little 
icir names are made up of words in 
use, so that the literal meaning is clear, 
ev gh everyone may not know the story 


ajority of modern American Indians 

pted Christian names and surnames like 
ti their white neighbours, though such 
c tions of Robert Yellowtail, Jesse Corn- 
pl r Mary Strikes-on-both-sides recall the 
ok s. Many of those who still speak their 
ow guages as well as English have pureiy 
na ‘mes as well for use among themselves. 


On minent nineteenth-century Indian, chief 
of ribe of Nez Perces, was known by his 
En iame of Joseph—a name easy to say, 


bi ing the full dignity of his native name, 
1 coming-up-from-the-water-over-the- 


PLACE NAMES. 
Vol. I: AMERICAN INDIANS. 


NÀ CAL ALMANAC, see NAVIGATION, 
His: > oF; NAVIGATION, MARINE. 

NA‘) CATION, HISTORY OF. The tradi- 
tions! meaning of ‘navigator’ was simply ‘sailor’. 
To-day the term has a limited meaning; a 
navigator is one who, by scientific calculation, 
can tell the exact position of a ship or aircraft 


during a journey, and therefore the course it 
should follow to reach its destination. This 
article deals with navigation in this special sense. 

The earliest navigators kept within sight of 
land, and depended on recognized landmarks. 
Then the navigators grew bolder and risked 
losing sight of land for short periods, perhaps to 
cross a wide bay, or to sail from island to island. 

As soon as he lost sight of land, the seaman 
needed something to show him in which direc- 
tion to steer. For short journeys of a day or so, 
the more regular winds gave a fairly reliable 
indication of direction, and in the Mediterranean 
the earliest names for directions, that would now 
be described by a compass bearing, were the 
names given to the various winds. The sun and 
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stars were also used from the earliest times. 
Astronomy (q.v. Vol. III) was well developed 
in the early Mediterranean civilizations; and 
the seamen had learnt from astronomers, or had 
found out for themselves, that the Pole Star 
remained in approximately the same position in 
the heavens throughout every night. But the 
astronomer's astrolabe, which was used on shore 
to measure the angle of stars (see Vol. III, p. 23), 
was of little use in a rocking boat; and so seamen 
could not learn their position from the stars with 
much accuracy. 

The PuoENiciANS (q.v. Vol. I) were the most 
adventurous of the early Mediterranean scamen. 
With the help of the Pole Star and the European 
coastline, they sailed as far as Britain; while 
sailors from their principal colony, Carthage, 
went south as far as the Gulf of Guinea in west 
Africa. The Egyptians used similar methods to 
navigate down the Red Sea and south along the 
coast of Africa; while Grecks and other eastern 
Mediterranean seamen even reached India. In 
the Indian Ocean the trade Wino (q.v. Vol. III) 
blew steadily in one direction for half the year 
and in the opposite way for the other half. Per- 
haps the greatest early navigational feats were 
those of the Norsemen in the 9th and roth cen- 
turies. Although lacking the Mediterranean 
seamen’s background of astronomical knowledge, 
they used the sun and the Pole Star to sail to 
Britain, to Greenland, and even to America (see 
EXPLORATION). 

After the fall of the Roman Empire, the 
ARASS (q.v. Vol. I) led as navigators. They were 
good astronomers—indeed many stars to-day 
bear Arab names. By about A.D. 1200 the Com- 
pass and CHARTS (qq.v.) were in use in the 
Mediterranean, and soon after, the compass 
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needle had a card attached to it, marked with 
16 points, the basis of the modern compass card. 
The charts were drawn upon sheepskins, and 
were used with books of sailing instruction. 
These had grown from the Port Books of the 
Greeks. They gave courses on which to steer, 
and information about ports, and were the fore- 
runners of the modern pilotage books. 

The next step was the measurement of the 
altitude of the Pole Star, in order to determine 
latitude. Sailors must have observed for cen- 
turies that as they went south the star dipped 
towards the horizon; and by the time of the 
great Portuguese explorations of the 15th cen- 
tury the cross-staff, the ancestor of the modern 
sextant, was in general use. This was a jointed 
stick with a sliding crosspiece, which measured 
the angle of the Pole Star with the horizon, thus 
indicating the latitude of a ship (see Figure; see 
NAVIGATION, MARINE). 

The ability to find latitude was a great ad- 
vance: longitude, however, was to defy exact 
calculation for several hundred years. Yet by 
the r6th century, when sailors were crossing 
great oceans and remaining for weeks out of 
sight of land, navigation was becoming a science, 
needing charts, instruments, and books of star 
measurements. Ships at that time used a Loc 
(q.v.) to measure their speed, and a ‘lead’, a 


I5TH-CENTURY SHIPS WITH A MARINER USING A COMPASS 
Miniature from Livres des Merveilles 
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weight on a cord, for sound 
near an unknown shore « 
The method used for navig 
such as the Atlantic, was 
direction of the port of à 
the latitude of the port wa 
sail along the parallel of ! 
sighted. With the crude 
sea, the latitude could be 
and a certain amount of s: 
coast was generally necess 

Using such methods, 
Spanish became skilled nay 
to voyage successfully fari! 
sailed before. One furthe: 
necessary before they could 
voyages. When they sailed 
gradually dipped towards ths 
vanished from view as the: 
and so the latitude could 
'The astronomers knew t! 
found by measuring the bes 
noon—when it was at its | 
gave the navigator a matheni 
solve, for the altitude of the s 
connected with the latitude 
Star. Tables had to be pre; 
using them written out in + 
could understand. 


c depth of water 
arkness or fog. 
' ACTOSS an ocean, 
1 in the general 
ion, and when 
sed, to turn and 
` until land was 
nents. in use at 
n only roughly, 
'p and down the 
the other side. 
'ortuguese and 
rs and were able 
han man had 
velopment was 
ke their greatest 
h, the Pole Star : 
rizon and finally 
ed the equator, 
be measured. 
tude could be 
of the sun at 
st point. This 
‘cal problem to 
not as directly 
that of the Pole 
and rules for 
is that seamen 


nglish seaman 
wa .ccustomed to 
os shorter voy- 
ind at this time 
d little more than 
the compass and lead 
for soundings. When 
Drake ‘sailed round 
the world, he had to 
kidnap a Portuguese 
pilot to take him into 
the Pacific, then à 
Spaniard onward from 
there. But in the years 
that followed, the war 
with Spain and the 
growing trade with the 
new American colonies 
and other distant places 
forced the English to 
learn more of naviga 
tion. Soon they be 
came as skilful 25 
their teachers, an 
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‘TERRESTRIAL GLOBE, 1588 
Globes were used for navigation at this period 


in the next century or two were to lead the 
world, 

England’s first great contribution to naviga- 
tion was the founding by Charles II in 1675 of 
the Royal Observatory at Greenwich. Sailors 
felt the need for a way of measuring longitude 
at sea. When John Flamsteed, a well-known 


4852, 
52.4 L 
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astronomer, complained that measurement was 
hindered by the inaccurate charting of the moon 
and stars Charles founded the Greenwich 
Observatory and made Flamsteed the first 
Astronomer-Royal. The regular observations 
which Flamsteed inaugurated have been con- 
tinued ever since, and form the basis of the 
tables in the Nautical Almanac, first published in 
1767. These tables give the changing positions 
throughout each year of the sun, moon, stars, 
and planets. King Charles II also offered 
rewards to anyone who could find the longitude 
at sea, and in 1713 a Bill was passed by Parlia- 
ment offering rewards of £10,000 to £20,000. 
Longitude, which is the distance west or east of 
the meridian at Greenwich, is equivalent to the 
difference in time between local time and Green- 
wich Trae (q.v. Vol. III). In the 18th century 
no clock had been produced which could keep 
time, despite the rolling of a ship, the dampness 
of the air, and the changes of temperature, so 
accurately that the precise longitude could be 
found after many wecks had been spent at sea. 
John Harrison, a Yorkshire clockmaker, worked 
on this problem for some 30 years before pro- 
ducing in 1735 his first CHRONOMETER (q.v.) or 
ship’s clock. His fourth chronometer, completed 
in 1759, was entered for the Government award 
and successfully tested on a voyage to Jamaica. 
Harrison had to fight for his reward, and it was 
some years before he received it. 

In 1731 John Hadley made the first SEXTANT 
(q.v.), though the idea had been thought of 
earlier. The sextant is still used to measure the 
altitude of sun or stars. Before Hadley's inven- 
tion, measurement was made with a plumb-line, 
or by trying to look at the same time at the sun 
and at the horizon—neither method being satis- 
factory. The sextant, by enabling latitude to be 
found with great accuracy, laid the foundations 
of modern stellar (star) navigation. Methods of 
calculation have now changed, and wireless 
time-signals have reduced the importance of the 
chronometer; but the basis remains the same. 


See also EXPLORATION; SEA TRAVEL. 


NAVIGATION, AIR. Aeroplanesare navigated 
first by careful planning before the flight, and 
then by an attempt to keep to the course planned 
throughout the journey. The direction and speed 
of the wind is the main factor to be considered. 
The effect of the wind on the aircraft's course 
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'N B! air, not the gusty, chang type of wind which 
i TONA E c we know on the earth’s c. The navigator 
c! then passes to the ‘Flight ing Room’ where 


This isadiagram to show how 
an aircraft flying 150 m.p.h. 
overcomes a wind to the NE. 
blowing 40 m.p.h. and keeps 
a straight course. The air- 
craft is to fly North from A in 
the direction of B. Using a 
scale, $ in. = 10 m.p.h., we 
draw a line NE. from 4, and 
mark off fin. (40 miles) which 
fixes the point D. We draw a 
circle centred on D with a 
radius representing thespeed 
of the aircraft—1$ in. (150 
miles). The circle cuts the 
dotted line at C, and a line 
drawn from D to C shows the 


direction the pilot shouldsteer 
D (NNW) to keep a straight 
w course N. A to C measures 
Q^ the miles flown per hour if 
conditions do not'change. 


has to be calculated. As a boat or a swimmer 
crossing a river sometimes has to head not in the 
direction of his objective, but into the current, 
so low-flying aircraft in a cross-wind sometimes 
appear to be *flying sideways'. An aeroplane is 
literally carried by the air, and as the air mass 
in which it is travelling is nearly always moving, 
the aircraft must tend to move with it, whatever 
its course (Fig. 1). 

x. PLANNING. The navigator, having arrived 
at figures for the wind's speed and direction, 
decides on the angle at which he must ‘aim off’ 
his machine from the straight line between the 
airports. Maps and charts of the route are 
essential. An air map presents an accurate pic- 
ture of the ground below, illustrating in various 
colours all conspicuous geographical features 
which the navigator can identify, and so tell his 
position. An air chart, drawn to a much smaller 
scale and without the elaborate detail of the 
map, is designed simply to enable the navigator 
to plot his position during the journey. The 
chart is concerned not with landmarks, but with 
latitude and longitude, and on it the pilot plots 
all checks of position. On arrival at the destina- 
tion the chart, with the navigator's notes or 
‘log’, gives a complete story of the journey. 

Before the flight the navigator, having col- 
lected his maps and charts, goes to the meteoro- 
logical briefing office of the airport, where he 
is informed of weather conditions. The winds 
which affect him are those at a high altitude, 
where there is a steady, massive movement of 


he draws his track with 
dividers on his chart. 
weather may be forecast 


ractor, ruler, and 
ge patch of bad 
‘on track’, and if 


this extends to a great hei :aking flying over 
it impossible, he may i: ; make a detour, 
dividing the journey into legs' to take the 
aircraft round the bad w If the aircraft, 


for this or other reasons, 
journey than was schedu! 
crease the speed of travel t 
on time, This arrival time 
Time of Arrival), is imp 
He will always strive to 
minute orso of his stated E 
may have other connexio: 
2. DuniNG FiicutT. Or 
gator's task is continually 
observations. He can do 
by observing ground obje 
map, by measuring the p 
with a SExTANT (q.v.), o 
navigation aids. The fi 
course, depend on either ground or the 
heavens being visible, ancl t most ‘position 
fixing’ is now done by rac radar aids. 


‘o make a longer 
will have to in- 
> the destination 

. T. A. (Estimated 

i to a navigator, 
home within a 
or his passengers 
atch there. 

: flight, the navi- 

© his position by 
n many ways— 

ith the help of a 
i of sun or stars 
idio and radar 
vo methods, of 


One radio method is ji straightforward 
conversation on a radio-: one between à 
ground controller and the ‘lot in the sky. 
Another is the sending of r>vages by Morse 


Cope as in TELECRAPHY (qi...) A third con- 
sists in continuously transmitting a certain signal 
(just as a lighthouse might (ash a beam every 
10 seconds), the listening pilot being guided by 
the nature of the signal. 

Normal telephone speech between the ground 
and the aircraft is transmitted from a very high 
frequency (V.H.F.) wireless set, but 1s limite 
to a range of roughly 50 miles. Morse coina 
transmitted by medium frequency (M.F.) an 
high frequency (H.F.) sets, which have a range 
of some 200 miles. All normal routine position 
reporting, as well as weather reporting, is dor 
on these frequencies. At many places a direc 
finding service is available. At least three a 
ent stations take simultaneous bearings © 4 
signal transmitted from the aircraft. A 
station then plots these, and reports the aircra 
position to the pilot within a few seconds. ——— 

One of the continuous signal methods is os 
sol’. Its signals, which can be picked up by 
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| only an ordinary radio receiver, 
ted from a Consol station on the 
| directions, in a series of dots and 
fferent combinations. The propor- 
(ts and dashes varies with the air- 
g (north, south, east, or west of the 
e pilot counts the dots and dashes 
em to various position lines printed 
chart. He can get a good ‘fix’ by 
t ultaneously to two Consol stations 
here the two position lines meet on 


radio navigational aid is the radio 
€ n appliance in an aircraft which, if 
a radio beacon on the ground, auto- 
r idicates the -aircraft's bearing from 
t Phe pilot can fly direct towards the 
I ake bearings of different beacons and 


p on his chart. If beacons are con- 
V ated, he may be able to make his 
wl t by flying towards one beacon after 
ar h the aid only of his radio compass. 
T} Range, a long-range navigational aid 
des nd much used in the U.S.A., is some- 
wl beacon, but it transmits the letters 
A | N (—-+) in Morse code simultaneously 
in t directions, If the pilot is flying 
dire his proper course, he will be midway 
bet 1e paths of the two signals, ‘:— and 


m sounds will overlap so that he will 
hea 3 continuous note. If he deviates to 
the r left, he will hear one or other of the 


Mo: als, and so will know that he is off 
his < 

R q.v. Vol. VIII), unlike radio, is not 
used inly to transmit information, but to 
colle A radar set issues wireless impulses 
and measures the ‘echo’ when this bounces back 
alter the impulses have struck an object. Radar 


methods are constantly being improved in detail, 
and old methods discarded. Some methods of 
navigation employ both radar and radio at the 
Same time, 

An extremely accurate and swift method of 
position-fixing by radar is called ‘Gee’, an aid 
developed by the British in the Second World 
War to guide bombers to their targets, and now 
widely used in Europe. Unlike other aids, Gee 
is unaffected by weather, height, day and night, 
or atmospheric changes. The system requires a 
number of transmitting stations at various places 
on the ground, one ‘master’ station controlling 
the transmission of all the ‘slave’ stations. These 
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BEA, 


THE WIRELESS AERIAL ON TOP OF THE CONTROL TOWER, 
NORTHOLT AIRPORT, LONDON 


stations send out radar impulses, which are 
picked up on a radar set in the aeroplane and 
measured off by the radio officer as figures, 
which correspond to curved lines on special 
charts, The aircraft’s position is the point at 
which the lines meet. The U.S.A. have developed 
an aid similar to Gee, but suitable for long-range 
work over the Pacific and North Atlantic Oceans, 
called ‘Loran’ (LOng RAnge Navigation), which 
uses longer radio waves with radar instru- 
ments. 

When the navigator has obtained his ‘position 
fixes’, these either confirm or confound his earlier 
judgement of the wind’s speed and course, and 
tell him whether or not he must alter his course. 
A pilot or navigator, however, cannot choose 
any course he pleases, as his is not the only air- 
craft in the sky; in most countries certain definite 
pathways or ‘corridors’ must be used by all air- 
craft to avoid accidents. In flying from one 
airport to another, aircraft must obey the RuLE 
or THE Roap (q.v. section 3). Before the pilot 
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—— 


IN THE MOVEMENTS CONTROL ROOMS, NORTHOLT AIRPORT, LONDON 


gets to the end of his journey, he must make 
contact with the airport, so that he can be told 
how to avoid other aircraft, and when and how 
to land. Modern air speeds are so great that 
this contact is sometimes made when the aircraft 
is still more than roo miles from the airport. 
Some of the radar and radio devices, therefore, 
can be used both for the main part of a flight 
and for the actual landing. 

3. LawpiNG, The final approach is always 
made along a selected safe path to the airfield 
clear of buildings or hills (see Arrport). Where 
local obstacles, such as mountains, make landing 
difficult, the only safe path may be a spiral one 
froma point directly above the airfield itself. 
Before an airline starts a new service, a ‘proving’ 
flight is made, in which senior technicians make 
experimental approaches to each airfield to dis- 
cover the best landing method to be used on all 
flights. This method, known as the ‘let-down’, 
must be studied and practised by each pilot. 

Aircraft carry a flight guide or route book, 
containing scale diagrams of all ‘let-down’ 
methods likely to be needed. The book gives 


position and frequencies of «/! Janding aids, air 
traffic rules, times of we broadcasts, and 
other information, : 
The action of landing involves steering info 
the wind towards the airficid, lining up the air 
craft with the runway, losing height and speed 
at the correct rate, throttling back the engines 


at the right moment, and touching-down on the 
runway with the minimum speed and bump 
The pilot is helped by many dials and mee 
which tell him speed, height, rate of descent, an 
engine revolutions (see FrviNG INSTRUMENTS): 
Even in clear weather this is a task M 
occupies the full attention of the pilot and call 
for all his skill and experience, especially if he 1s 
iloting a plane-load of passengers. s 

A Tbe acklevement is Sin more difficult a ae 
visibility. The pilot must descend ‘blind’, po 
sibly through thousands of feet of cloud, u A 
he reaches the cloud-base, which may be; P n 
haps, only a few feet above ground-level; and ^ 
must then level out and make his appro? i 
When he breaks cloud, the airfield may p 
be obscured by mist or heavy rain. By^ua 
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en pilot, radio officer, and ground 
sed on intensive training, such a 
v a safe process, carried out daily 
wld. The help of radio and radar 
id no aircraft is licensed to carry 
ods which is not equipped with 

ig apparatus. 
ant radar and radio device is 
rolled Approach (G.C.A.). The 
nt required in the aircraft is a 


V et, by which the pilot can carry 
( versation with the ground con- 
tr the approaching aircraft is 30 miles 


ntroller begins to watch its move- 
I radar screen. At a distance of 
les he begins his *talk-you-down' 
in to the pilot. His radar set is adjusted 


so that he can be sure of the aircraft’s 

1, and can with absolute confidence 
di ot right on to the end of the runway, 
eve e thickest fog. This method is the 
ba c powerful equipment at very large 
air don Airport's apparatus, for in- 
st see’ a high-flying four-engined air- 
cré cs away. 


vice, known as Standard Beam 


Ap} B.A.), working on the same prin- 
cij lio Range, is a method used for 
‘hor aircraft when it is near its airport. 
Ar n is sited at the up-wind end of the 
run c, transmitting Morse signals. These 
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signals are beamed along the runw ay and beyond 
it, so that the pilot has merely to follow the 
continuous note in order to arrive directly on 
the end of the runway. On the ground, below 


-a 
JA $ es i 
lE T È t— 
MB C RUNWAY iM om 
FIG. 2. §.B.A. (STANDARD BEAM Af PROACH) LET-DOWN 


The main beacon (M.B.) sends outa horizontal beam along 

which the pilot flics, and the inner and outer markers, I.M. 

and O.M., send vertical beams to give the lateral position. 
No signals are heard in the ‘cone of silence’ C. 


the path of the beam, inner and outer radio 
‘markers’ are situated, and transmit a high- 
pitched note in a very narrow vertical ‘beam’, 
As the aircraft passes across the beam, the sud- 
den note of the marker indicates to the pilot his 
distance from the end of the runway (see Fig. 2). 
A more claborate version of S.B.A. is the Instru- 
ment Landing System (L.L.S.), which shows on 
dials the angle at which the aircraft must fly 
downwards, Thus the pilot can approach the 
runway while flying completely ‘blind’. 
Another ‘homing’ device is the Rebecca and 
Eureka radar system. The ‘Rebecca’ unit in the 
aircraft transmits radar impulses towards the 
‘Eureka’ responder beacon at the destination. 
The Eureka responder beacon continuously 
reflects back these impulses to the aircraft, where 


Sj sr ass ¢ X x 
PORTLAND HARBOUR. Left: DETAIL OF A CHART. Right: THE SAME AREA SHOWN ON A SHIP'S RADAR SCREEN 


The line of the coast, breakwaters, and ships show white on the screen Be 
Reproduced by courtesy of Kelvin Hughes (Marine) Ltd. and the Controller of H.M. Stationery Office and the Hydrographer of the Navy 
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they appear on the screen of the radar set. To 
maintain an accurate course towards the Eureka 

_ beacon, the signals must be kept in the centre of 
the screen. A graduated scale on the screen tells 
the navigator his distance from the beacon. 

In spite of radar and radio aids, aircraft are 
not allowed to attempt a landing if visibility 
is too bad. The pilot must be allowed at least 
some seconds in which he can see the runway 
before he attempts to touch down. If nothing 
at all is visible, aircraft are diverted by signal to 
another airfield free from fog or cloud. Aircraft 
always carry plenty of fuel for such an occasion. 


See also RULE or THE Roan, Section 3; WIRELESS. 
See also Vol. VIII: RADAR. 


NAVIGATION, MARINE. Two basic forms 
of ship navigation are used to-day, coastal and 
deep-sea. 

x. CoasraL NAVIGATION, or pilotage, is the 
art of directing a ship's course when within sight 
ofland. The navigator discovers where the ship 
is, and so the course to steer, by direct observa- 
tion of the land, by noting the position of naviga- 
tional marks such as lighthouses and buoys, and 
by taking soundings of the depth of the sea. To 
interpret the information obtained from these, 
he uses CHARTS (q.v.), which show not only the 
contours of the land, and the position of all 
prominent objects (hills, buildings, and even 
conspicuous trees) and of all navigational marks, 
but also the depth of water and nature of the 
bottom. 

The navigator having identified recognizable 
objects ashore on the chart, then, by means of 
the Compass (q.v.), notes the position of his ship 
relative to those objects. For example, he ob- 
serves a hill bearing north-east from him and a 
church spire bearing north-west, and so knows 
that the ship must lie on lines running south- 
west from the hill and south-east from the spire. 
He draws these lines on the chart, and the point 


Position of ship 


FIG. I. OBTAINING A FIX BY CROSS-BEARINGS 
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at which they cross is t! 
process is called *obta: 
bearings’ (Fig. 1). 
Where suitable object ross-bearings are 
not available, methods usi e object are pos- 
sible. A single bearing e taken of one 
object, together with a s: or two separate 
bearings of the same obj be taken, the 


's position. This 
i fix by cross. 


de 
x4 — Position of ship 
at 9:30am. 


FIG. 2. OBTAINING 4 


The ship is travelling East at : 
have travelled 


NG FIX 
. In $ hour it will 


ship having moved along course between 


the first and second—a : | known as à 
‘running fix’, The first bear is drawn on the 
chart and then, when the s bearing is taken, 
the first is transferred on th rt at a distance 
corresponding to the di the ship has 
travelled in the interval, Th rings thus cross 
each other and give the sł position at the 
time of the second bearin ‘ig, 2). Other 


methods with the help of Ranar and optical 
Rance-Finpers (qq.v. Vol. VITT) are also used. 

Having fixed the position the ship, the 
navigator then ‘rules’ (draws with a ruler) the 
course that he wishes to follow on the chart, and 
notes the compass-bearing on which the ship’s 
head must be kept. In determining the course 
to steer, he must take account of the tidal streams, 
which usually flow more rapidly close inshore 
than out at sea. Information about these, show- 
ing where they flow across the course, is printe 
on the chart. 

At night, when the land cannot be seen, the 
coastal navigator relies mainly on the lights 
Licrtiouses and Buoys (qq.v.) identifying each 
light by its characteristic flashes or colour. He 
may also have the advantage of radar to give 
him ranges and bearings of the land itself, an 
soundings will help him to keep in deep water. 

When all other methods fail, as may happen 
in fog if radar apparatus is not fitted, the 
navigator must rely on ‘dead reckoning’, whi 
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isan e te of his position based on the course 

d * he has sailed since his last known 
posit: ith an allowance made for tidal 
strea: for ‘leeway’ if he has met strong 
wind 

W? ivigation is particularly dangerous, 
or rc: 1ocal knowledge, ships take on board 
a Pu v.) with special local knowledge to 
navi; rough the dangerous area. Pilots are 
avail: all the principal ports in the world, 
and a ny ports must be employed. 

2.1) »-Sea NAVIGATION, or astro-naviga- 
tion, art of directing the ship's course out 
of sig land, when the navigator must rely 
on o! :tions of celestial bodies for obtaining 
a ‘fix’. nce he knows his position he plots it on 
the ch. . and then decides what course to steer. 
Wher at distances are involved the curva- 
ture o earth must be taken into account, and 
a cou ;aped so as to follow the ‘great circle’, 
The : ator draws an imaginary line round 
the c passing through the ship’s starting- 
point destination. So long as the diameters 
of thi c pass through the centre of the earth 

"dt wil v the shortest way between the two 
point Fig. 3). In coastal navigation, the 
short nces involved make this calculation 
unne ʻ and the navigator can treat the 
earth ace as if it were flat. 


S 


FIG. 3. GREAT CIRCLE AND PLANE SAILING 

The diagram represents the earth with the Poles at N and 

S. Great Circle lines are NWS, NCAS, NDBS, NES (lines 

of longitude), WABE (the equator), and FCDG. Owing 

to the carth’s curvature the shortest distances between AG, 

CD, DB, and AB lie along Great Circles and not along 
straight lines joining the points on a chart 
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The deep-sea navigator needs cross-bearings 
just as much as the coastal sailor, but he cannot 
get them by taking the bearings of objects to be 
scen on the coast. He has to choose two points 
on the surface of the earth (or sea), each of which 
happens to have a star directly above it at the 
precise moment of observation. These points, 
even if they are 50 or 100 or 500 miles away from 
him, will enable him to fix his own position. 

The two stars are first located in an imaginary 
‘celestial sphere’ (see diagram, p. 27, Vol. III). 
The sky is thought of as a vast globe surrounding 
the earth; on the inner surface of that globe, 
which is dotted with stars, are imaginary mark- 
ings representing the latitude, longitude, equator, 
and poles, and corresponding exactly with the 
same markings on maps and globes of the earth. 
Directly above the earth's North Pole is the 
North Pole of the sky; on the same plane as the 
earth's Equator is the Equator of the sky. Thus 
every star in the sky has a latitude and longitude 
in the celestial sphere, just as any town on the 
earth has a latitude and longitude on maps. 

When an imaginary straight line is drawn 
from the centre of the earth to a star, the point 
at which that line pierces the earth's surface at 
any given moment is known as the star's ‘geo- 
graphical position'. If that position on the earth 
is latitude North 64° 4’, and longitude West 
13° 27', then the position of the star in the 
celestial sphere at the same moment is exactly 
the same. By tradition, the latitude of a star is 
called its ‘declination’, and its longitude is called 
its ‘right ascension’; mariners have to turn the 
degrees of longitude into clock hours in order to 
calculate their distance east or west of the meri- 
dian of Greenwich when using a CHRONOMETER 
(q.v.); therefore ‘right ascension’ is always ex- 
pressed in hours and not degrees. 

The navigator can look up the ‘geographical 
position’ of any star in the Nautical Almanac, 
a printed book issued once a year, which shows 
the exact position of the sun, moon, planets, and 
principal stars at frequent intervals on every day 
and night of the year. The earth, of course, is 
rotating, and therefore the ‘geographical posi- 
tion’ of any star is constantly moving round the 
earth; but rotation is related to time, and from 
the chronometer the navigator can find where, 
in its course round the earth, the ‘geographi- 
cal position’ lies at the moment of observation. 

The one important measurement which the 
navigator must make, and for which accuracy 
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Light from star is important, is that of 
the altitude of each of 
the two stars. This is 
expressed with refer- 
ence to the horizon 
(any point on a level 
with the eyes), and the 
zenith (the point 
directly overhead). 
Let us suppose the 
navigator is to plot 
two stars, A and B, 
which are nearly, but 
not quite, overhead. 
For this he uses a SEx- 


Uy i 
ente i TANT (q.v); a simple 
PU E odis optical ^ instrument 

(4 NG THE ZENITH c] H 
DISTANCE which registers the 


exact angle of a star’s 
altitude. The naviga- 
tor notes that star A 
is I degree and star B 
is 3 degrees off the zenith point overhead. 
Immediately the navigator knows the distance 
ofhis ship from the ‘geographical position’ ofeach 
of those two stars on the earth’s surface. The 
angle measured on the ship’s deck between the 
zenith and the star is the same as an angle 
measured at the centre of the earth between the 
ship and the ‘geographical position’ of a star (see 
Fig. 4). The navigator knows that 1 degree of the 
arc at the carth's centre equals 60 sea-miles on 
thesurface, Therefore he is 60 miles awayfromthe 
geographical position of star 4, and 180 miles 
away from that of star B. (These are known as 
‘zenith distances.) 


Because lines of light from a 

star infinitely far away can 

be regarded as parallel, the 
angles x? are equal 
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FIG. 5. PLOTTING A SHIP’S POSITION ON THE CHART 
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The navigator then loc 
Almanac the position in : 
each of the two stars at th« 
he made his observations. 
positions, expressed in thc 
of ‘geographical position: 
them point A and point / 
his compasses a circle oi 
point A and a circle of i 
point B. The spot at w! 
cut one another on his ch 
tion of his ship (see Fig 
two complete circles, they 
one another at two points, | 
which point is likely to bs 

Where, as frequently 
distance is very large (ofte: 
plotting on one chart by d 
impossible. Instead, the n 
distance from points A and | 
the chart lines resulting 
These lines, known as ‘pi 
correspond to a short sec 
circle, but as it is so lar 
and the line drawn s 
such lines, the ship’s po 

At night, stars, planets, 
for various observations, 
cloudy the sky is. The moon : 
that the simple formula descvibed here is not 
accurate enough, and spec: culations must 
be made. In the day-time tie sun, if it is visible, 
is ‘shot’ with the sextant, i 

When the observed body is on the ships 
meridian (that is, in the plane running north 
and south through the ship’s position), the lati- 
tude can be found without any plotting on the 
chart, and without even knowing the time (sa 
NavicATION, History or). ‘Ihe sun 1s m this 
position at noon (local time), and in a ship at sca 
a sun ‘sight’ is normally taken at noon each dem 
Ifno chronometer were available, the sight coul 
still be taken by observing the highest position 
which the sun reaches. Knowing the Jota 
accurately, the longitude may then also be in 
by calculation only, without plotting. For this, 
however, the Greenwich time must be known. 

Astro-navigation is a big subject, and such an 
account as this can include only the bare prin- 
ciples; there are other methods not describe! 
here of fixing a ship's position. 

3. Raprio Navication. Development E 
tronics during the Second World War prov! 


; up in his Nautica} 
celestial sphere of 
ct second at which 
^ then marks these 
ude and longitude 
his chart, calling 
then draws with 
"nile radius round 
nile radius round 
he circular lines 
presents the posi- 
If he has drawn 
ll, of course, cut 
ut it will be clear 
correct one.) 
»ens, the zenith 
00 miles or more), 
t measurement is 
or calculates the 
ind then draws on 
his calculations. 
; lines’, actually 
ı of a very large 
© curve is ignored 
Dy crossing two 
fixed. 
ve moon are used 
ending on how 
near the earth 


1 


s in elec 
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with new methods of finding his way 
act ocean, which are of the greatest value 


wl un or stars are hidden by cloud. 
G: transmitting-stations in various coun- 
tr out radio waves at intervals, so that 
sh | with a special receiver can calculate 
the in. The basic principle is that two 
sh ns send out waves at the same time; 
alt! iese waves travel at 186,000 miles a 
sec ich is the speed of light, the sensitive 
rec » measure, in millionths of a second, 
hoy longer the waves have taken to travel 
fror tation which is farther off. There are 
seve stems: “Loran’ (Long Range Naviga- 
tior lely used for great distances in mid- 
ocea arer shore a complicated system known 


', and worked from chains of ‘Decca’ 


stat used in some places on the British coast. 

SI ill use also the ‘direction-finder’ based 
on a ier principle: this shows the direction 
fror ich any ordinary wireless message has 


us two ships at sea can calculate the 
pos ! an unknown ship which has sent out 
T distress signal. 

Ra q-v. Vol. VIII) is mainly used close 


to sl in busy shipping channels, to replace 
the n 'tor's eyesight, and so avoid collision 
in d ss or fog. This device gives a moving 
diag n an illuminated screen, ofany objects 
nca ip which can reflect radar waves, such 
as cl ^er ships, and large buoys (see Fig. 6). 
It is iule to enter or leave a foggy port by 
radar «d, but the practice has limitations, parti- 
cularl; «en Jarge ships need tugs to help them 
to dock. More details of radio and radar naviga- 
tional aids are given in the article NAVIGATION, 


Ain, for the principle is the same both for ships 
and aeroplanes. 

Although the Captain of a ship is ultimately 
responsible for navigation, the navigating officer 
does most of the plotting, takes charge of the 
ship’s charts, keeps them up to date in accord- 
ance with ‘Notices to Mariners’ issued weekly, 
and maintains such equipment as chronometers 
and echo-sounding equipment. Every deck offi- 
cer in a ship is trained to take over navigation 
should the need arise. 


See also NAVIGATION, HISTORY or; Maps. 
See also Vol. VIII: RADAR. 


NEWS AGENCY. This is an organization 
Which sells news to newspapers. Small news 
agencies are one-man businesses, in which an 
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energetic Journauist (q.v.) collects information 
in a definite part of a town or county, or about 
a definite subject. His customers find it cheaper 
to buy news from him than to employ a member 
of their own staff to collect the information. In 
many countries, however, newspapers are served 
by one or two vast organizations which supply 
most of the regular news, leaving it to the papers 
themselves to seek for exceptional news. 

In Britain this task is carried out by the Press 
Association, an organization which makes no 
profits and which is co-operatively owned by the 
provincial newspapers. The Association has a 
staff of 130 journalists, with an editor-in-chicf, 
assistant editors, sub-editors, Parliamentary, law- 
court, and racing staffs, reporters, correspondents, 
and specialist writers, as well as some 1,500 
local correspondents in all parts of the country. 
The Association's news is sent by teleprinter 
machines to more than 120 British newspapers 
and to the B.B.C. The news columns of a news- 
paper could be produced entirely with this news. 
In fact, all the news in some provincial evening 
papers, except for detailed reports of purely local 
events, comes from the Association. 

The head offices of the Association in Fleet 
Street, which are never shut night or day, are 
shared with Reuter's Agency, an organization 
which deals with oversea news. Reuter's (pro- 
nounced 'Royters), although founded by a 
native of Germany, has been for many years a 
British institution. It is owned in trust on behalf 
of the British and Dominions press, and works 
very closely with the Press Association. The 
sub-editors at Reuter's have to be men of wide 
education, well versed in foreign affairs. Reuter's 
employs journalists of integrity at key points all 
over the world. It supplies world news not only 
to British newspapers and the B.B.C., but to 
every country and every important newspaper 
in the world. 

Most messages from abroad are received in 
*cablese'—that is, the fewest possible words are 
used to convey the meaning, so as to save moncy. 
For instance, the following nineteen words, 
*Resignation government overnight postmceting 
ministry handed today cinaudi exdegasperi 
quirinal stop president etpremier conversed two 
hours unregarded indication crisis’, would be 
written out in the following fifty-two words: “The 
resignation of the Government last night after a 
meeting of the Council of Ministers was handed 
today to President Einaudi by Signor de Gasperi 


NEWS AGENCY 


at the Quirinal Palace. The President and the 
Prime Minister remained in conversation for 
two hours, but this is not regarded as an indica- 
tion of a crisis.' 

One other important agency supplies foreign 
news in Britain, the British United Press. This 
is linked with the United Press of America which, 
with the Associated Press of America, plays a 
big part in serving American newspapers. 

See also NEwsPAPER; REPORTER. 

See also Vol. VII: NEWSPAPER INDUSTRY. 


NEWS BROADCASTING. x. This, now one 
of the most important means of communication, 
is, unlike the printing of news, a craft of very 
recent origin. It was unknown before the inven- 
tion of the wireless valve, which led to the start 
of broadcasting in the 1920's (see WIRELESS, His- 
TORY OF). News is collected for broadcasting, 
and assembled by editors in a central broad- 
casting station, in much the same way as it is for 
NEWSPAPERS (q.v.). Although there are impor- 
tant differences in the preparation of spoken and 
printed news, the same reporters, press con- 
ferences, and news agencies often provide news 
for both newspapers and broadcasting. 

But printed and broadcast news reach the 
listener in quite a different way, and the strong 
emotional effect of speech compared with print 
calls for special safeguards in broadcasting news. 
When people read a newspaper, they can ponder 
over the printed words and analyse their mean- 
ing, if they wish to; they can read a statement 
twice over, and discuss its meaning with someone 
else, or compare it with a statement on the same 
subject in another newspaper. None of these 
methods of checking can be used for news broad- 
casts. A further difficulty is that the listener, 
because he is interrupted in some way, may hear 
only part of the news. He turns on the wireless 
in the middle of the news and hears that ten 
people have been killed; but he may not know 
whether this happened in Britain or in China, 
whether in a bus accident or an earthquake. 
Broadcast news has to be read out at a set speed 
which is convenient to the majority of people. 
But in fact some people's power of understanding 
works very slowly, and they may grasp only a 
part of what is said by the broadcaster. If they 
are people with little general information, they 
may easily misunderstand what the broadcaster 
has said. Scenes of panic have occurred on 
several occasions in America in the early days 
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of broadcasting, whe idcast statements 
delivered in a rather al way have bees 
only partly heard, o: caning misunder 
stood—perhaps by i ts who did nee 
understand English v it occasion many 


people in New York | 
by motor-car, taking t 


homes on foot or 
st precious pos 


sessions, and hurried i ountry, in order 
to ‘escape’ from an i: anger, the new 
of which they believe >n broadcast to 
them. 

The size of the wi: dience makes it 
important that news s :nnounced with 
care and strict fairnes tain an item of 
broadcast news may bc y more than ten 
million people at once, ich gives broad- 


casting a form of pow: d much less by 


a newspaper. 


The emotional effect o | news is stronger 
than that of printed : 1e tones of the 
human voice can give to tement read out 
at the microphone a vari nterpretation— 
approval, disgust, cont nger, or other 
emotions—which the s: tement, read in 
print, would be without. : generally listen 
to the news in the evenin’ ir homes, when 
they are, perhaps, parti y susceptible to 
emotional influences, anc! t they hear may 
sway them unreasonably. ors have made 
use of this tendency; in to win support, 
they have worked on th of their peoples 
by arranging for the reg broadcasting of 
news which would distu: m. It is we 
known that frightened peop!> will often submit 
to any kind of leadership which promises them 
protection. Dictatorship Governments, who can- 


not count on the support of their people, 
generally control their broadcasting strictly, 
forbidding the people on pain of severe 

ties, even death, to listen to unauthorized pro 
grammes, During the Second World War, for 
example, listeners in Germany or in countries 
occupied by German troops were forbidden to 
tune in to B.B.C. news. 

2. B.B.C. News. In Britain, broadcast news 
is the sole responsibility of the B.B.C., which & 
allowed to transmit its programmes by virtue 
a licence granted to it by the Postmaster-Gere : 
(see BROADCASTING Corporations). The B.B.C-' 
obliged, by the terms of this licence, to pc 
expressing any opinions of its own. The Govern 
ment may order the broadcasting of be 
announcement, but the B.B.C. has the right 
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PREPARING ‘RADIO NEWIREEL’ 
The narrator is in the foreground 


that it is doing so on the instruc- 

Government, and is in no way 

for the announcement. The B.B.C. 

the news at set times from 7 a.m. 

xfore midnight in its main pro- 

i very day. As well as the bulletins of 

s and sports news, a radio newsreel, 

form of broadcast news magazine, is 

When the occasion justifies it, extra 

s are made of special kinds of news, 

a cricket Test Match, or the Lord 

These are accompanied by the 

recordings of B.B.C. commentators on the spot, 

r nes by the actual sounds of the event, 

i 1ation or other great public ceremony 
ce BROADCASTING Commentaries, Vol. IX). 

The News bulletin is read out by one of the 

news-readers (the more experienced announcers), 

who sits at a table before a microphone, reading 

from a set of typewritten sheets which has been 

prepared in a news-room by the editors. The 

editors are a team of professional journalists 

permanently employed by the B.B.C. They 

receive hundreds of thousands of words a day, 

which arrive from their own observers or corre- 

spondents at home and abroad by tape-machine, 
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telephone, cable, air mail, wireless, or by mes- 
senger from the offices of one of the newspaper 
press agencies. The editors’ task is to sift the 
main items of the news from this mass of material, 
and then to edit the selected material and con- 
dense it to not more than 2,000 words. This 
length, which is equal to two or three columns 
of space in a newspaper, will occupy nearly 
15 minutes of time when spoken. The final 
bulletin is dictated to a typist, so that the editors 
may hear what the news will sound like; it is 
important that the sentences should be distinct, 
and free from tongue-twisting words, and that 
there should be no possibility of misunderstand- 
ing. Next, the items in the news are checked for 
doubtful references of fact, and for words of 
unusual or difficult pronunciation. Lastly, the 
news-reader himself reads the bulletin and gets 
settled any doubtful questions of phrasing, pro- 
nunciation, or emphasis before he goes to the 
microphone. 

Occasionally news reaches listeners in the form 
of an international ‘hook-up’ ; if a very important 
event is taking place in France, Italy, America, 
or some other foreign country, the B.B.C. may 
arrange to link up by radio-telephone with the 
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broadcasting organization in that country. In 
that way an American President's voice may be 
heard in B.B.C. programmes while he is actually 
speaking. At the same timc a recording of his 
words will be made by the B.B.C.'s recording 
studios in London, and may be broadcast again 
several times that day, during the B.B.C.'s 
ordinary news bulletins. 
See also REPORTER, 


NEWSPAPER. Most newspapers provide gene- 
ral news—that is, information about any subject 
likely to be interesting to the general reader. 
But a small class of newspapers, such as a daily 
paper devoted to finance or to sport, or a weekly 
paper devoted to religious news, is a specialist 
publication, intended only for a section of the 
community. 

General newspapers are either national or 
regional. In a small country like Britain a 
national daily paper can easily be distributed to 
all parts of the country. But in countries of 
enormous area, such as the U.S.A., India, and 
the U.S.S.R., the distribution of a national 
daily paper to all parts would take so long that 
the news would be out of date before it reached 
the reader. There are now fewer than ten 
national papers in Britain, for the large wealthy 
papers have tended to absorb the poorer ones, 

All general newspapers were roughly classified 
by the Royal Commission on the Press (1949) 
as either ‘quality’ or ‘popular’ newspapers, al- 
though several newspapers can claim to be both. 
Typical of ‘quality’ papersis The Times, which has 
been published in London every week-day since 
the late 18th century. In the mid-19th century, 
changes in taxation, education, and mechanical 
invention enabled newspapers to lower their 
prices and sell to a larger public. 77e Times 
decided not to compete with others, but to main- 
tain a higher price and sell a larger and more 
carefully prepared selection of news to a smaller 
number of influential readers. This policy has 
been successfully carried out for 100 years, and 
has since been followed by a few other papers. 
The ‘quality’ papers, recognizing that the press 
is the public's main link with the world outside 
Britain, have always specialized in foreign news. 
Many popular papers at the beginning of this 
century largely ignored foreign events, but have 
since begun to appreciate their importance. 

Most of the popular morning papers, except 
for two 'picture papers', follow a standardized 
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pattern. The more important news is printed on 
the front page, and the sporting news on the 
back. In the centre of the paper isa literary or 
‘feature’ page which may contain the leading 
article of editorial opinion, or a signed article 
by a well-known person, & cartoon, book reviews, 
comic strips, personal ip, a humorous 
column, fashion news, ites for children, and a 
selection of readers’ letters =» the editor. Some 
times these items appear ther pages. 

Nearly every London morning paper prints 
some of its editions in branch printing works 
in Manchester, from which copies may be dis- 
tributed more quickly to northern Britain. Some 
also print in Scotland. 

A big London daily newspaper may employ as 
many as 3,000 men and sen, who have to 
work as a carefully organized team. The editor, 
who must be a man of ! organizing ability, 
is responsible for seeing that each editorial 
department is working efficiently and that the 
proprietor's policy is being observed in the 
paper's general politics an 

The collection of all g 
sibility of the news edito: 
from a number of foreigz 
organized by the forei 
editor arranges sporting nc: 
sees to the features page; an 
brought in by Reporters (q.\ 
work from the head offic 
various important points in the provinces, As 
well, there are contributors ii ndreds of large 
and small towns all over the country, who are 
paid on results. News is 2 upplied by the 
News Acencirs (q.v.). Many reporters specialize 
in particular kinds of work. There are politic 
correspondents who attend sessions in the Houses 
of Parliament, industrial correspondents, crime 
reporters, and theatre and film news correspon- 
dents, apart from the critics of the new plays 
and films. The news editor also receives a great 
deal of information from Government depart- 
ments, business organizations, and from private 
people who are seeking publicity. Repo 
have to investigate such information to sift ou! 
the small proportion which proves to be wor a 
publishing. The ‘leader’ column contains d 
article every day which expresses the je 
paper's official opinions (as distinct from e 
Important papers have at least one full-t 
‘leader-writer’, and the editor always superi 
and sometimes even writes, this article himself. 


1C. 

al news is the respon- 
foreign news, sent in 
orrespondents, is 
tor; the sports 
a features editor 
o on. News is 
some of whom 
and others from 
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à -editor’s task is to take all the available 

r ! relating to an item of news, and turn 
it exact form in which it will be printed, 
ir the head-lines. Let us suppose thata 
s occurred in Wales, in a village half- 

cen Cardiff and Swansea, The sub- 

; charge of the account at head office 

'anded as many as fifty different sheets 

luring the course of 3 or 4 hours, each 

€ z a report or part of a report of some 
a f the murder. Reporters in Cardiff and 
Su who have heard of the murder, will 
tel xe reports to London, but their reports 
I igree. When the sub-editor has written 
a ;ary of their information, having checked 
it frou. maps and local directories, an account 
may arrive from a correspondent at the actual 


scen the crime, which renders the prepared 
sur ry out of date. Later the staff reporter 
for the South Wales region, having reached the 
sp: car, may telephone yet another version, 


ig: t of what has already been sent. Yet the 
itor must prepare for the printer, some- 
tin ır by hour as new editions are printed, 
as clear account from which all doubts 
and msistencies have been removed. And 
this i: probably not the only story he is having 
Even more difficult to handle is a 
politis] crisis in Europe or a presidential elec- 
he U.S.A. A London morning paper at 
the busiest hours, which with a morning paper 
ı the evening, may often have twenty sub- 
satatime. To produce some 20,000 words 

r an issue of a morning paper the sub-editors 
have had to read or glance at as much as 
500,000 words. Allimportantitems are discussed 
and supervised by various executives such as the 
chief sub-editor, the chief foreign sub-editor, the 
night editor, various assistant editors, and per- 
haps the editor himself, who sometimes visits his 
office late at night, and is always in touch by 
telephone. The chief sub-editor will be told what 
the chief item on each page should be. 

No matter how important the news or how 
incomplete the information, an even flow of 
reports from the sub-editors must reach the 
printing operators throughout the evening, other- 
wise steady production would break down (see 
NrwsPAPER Inpustry, Vol. VII). Evening 
papers are produced much like morning papers, 
except that sporting results, which may arrive 
as each edition is going to press, have to be 
handled with great speed. 


to handle, 
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In Britain national morning papers are pub- 
lished on week-days only, a custom due to a 
19th and early 20th century prejudice against 
the reading of newspapers on Sunday. Manual 
workers, however, were thought to have little 
time or inclination to read papers on working 
days, and so special weekly newspapers, con- 
taining mainly news of crime and violence, were 
issued at week-ends for them. The publishers of 
morning papers then began to evade public pre- 
judice by printing editions on Sundays under a 
title different from that of their week-day editions. 
This practice, which became popular during the 
First World War, when broadcasting did not 
exist, has now become so widely accepted that 
more papers are sold on Sunday, and at higher 
prices, than on any week-day. 

Regional newspapers range from a paper with 
a small circulation round a country town to a 
London evening paper, with an editorial staff of 
seventy in its head office, and a circulation of 
1,500,000 copies a day in an area of several 
hundreds of square miles. Regional evening 
papers tend to be more prosperous than morning 
ones, because national morning papers can reach 
almost every city in Britain by breakfast time. 
But with evening papers, which often contain, 
especially in their sporting columns, news of 
events which have happened within less than an 
hour, the situation is different. A local evening 
paper, if published in a town some distance from 
a large city such as London or Manchester, can 
sell its edition before the London or Manchester 
evening papers can reach the district. 

In a few cases regional papers have acquired 
a high reputation throughout Britain and the 
world; the Manchester Guardian and the Edin- 
burgh Scotsman are among them. 

The simplest kind of newspaper is the ‘local 
weekly’, produced in a country town, or suburb 
of a great city. The weekly has no national or 
foreign news, and subscribes to no news agencies. 
It contains reports of meetings of local councils, 
as well as of local political meetings, lawcourts, 
lectures, church functions, or sports, and news of 
local people. Its staff may consist of an editor, 
who is sometimes even the proprietor, and from 
one tosix reporters. In larger staffs, there will be 
a proportion of juniors in their teens, who are 
learning reporting before seeking work on larger 
papers. There are generally no sub-editors, each 
reporter writing head-lines on his own reports, 
and handing them to the printer, who will 
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arrange the various reports in an agreed order. 
In some larger towns a weckly paper is owned 
by the same proprietor as an evening paper. 

In Britain in 1950 there werc fifty-six morning 
daily papers and eighty-eight evening ones, as 
well as seventeen Sunday papers. There were 
more than 1,300 local weekly newspapers, quite 
apart fromthe 3,500 MAGAZINES AND PERIODICALS 
(q.v.) All those publications, numbering more 
than 5,000 in all, published between them 
10,000 million copies a year. 

Newspapers in the more developed overseas 
countries, especially English-speaking ones, are 
broadly like those in Britain. In some countries, 
such as France, the press has been at times liable 
to corruption. While London is distinguished by 
a small number of very rich papers with a vast 
advertising revenue and immense circulations, 
and a tradition of independence, Paris has 
suffered from a large varicty of papers with few 
readers and little money, and proprietors and 
journalists have sometimes yielded to the tempta- 
tion of bribery, as did British journalists in the 
17th and 18th centuries. Totalitarian countries, 
such as Germany under the Nazi Government, 
and the U.S.S.R. and other European countries 
under Communist rule, do not allow free jour- 
nalism; all papers and journalistic writing must 
submit to State control. 


See also JOURNALIST; FREEDOM OF SPEECH, 
See also Vol. VII: NEWSPAPER INDUSTRY. 


NEWSPAPERS, HISTORY OF. Before print- 
ing was invented, people had to rely for their 
news on word of mouth, and on the passing of 
private letters between the few people who could 
read and write. In ancient Rome, about the 
time of Julius Caesar, the practice began of 
writing public announcements about official 
matters every day on a large whitened board in 
the centre of the city. Important people who 
lived in other parts of the Roman Empire some- 
times arranged for written copies of these an- 
nouncements to be sent to them by messenger. 
Many centuries later, long after the Roman 
Empire had fallen to pieces, news began to cir- 
culate again in Europe in the form of occasional 
written letters. News of important events, such 
as the battle of Agincourt, would reach the great 
landowners and local rulers, the abbots, bishops, 
and barons, in the form of private letters. These 
would be written by their chaplains, or other 
priests who formed part of their household and 
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were probably the only rn 
could read and write, Ti 
on hearsay, would be pas: 
baron to another, and so ^ 
rumours would gradually 
At this time, kings a: 
employed people to send 
with news from various pz 
and abroad, so that the: 
plotters at home and fo 
Elizabeth’s favourite, the 
to keep abreast of court i 
of clerks to provide him w 
Although printing was 
(see PRINTING, HisToRv or 
papers did not appear u 
later. During that long | 
news-letters were slowly s 
various kinds of control. 
mostly written by han 
Books, Hisrory or), the 
responsibility for all writ 
tinued when printing bega 
tion the control of the Chu: 
to the King, and for many 
Crown claimed the right 
In those days most people | 
that men should not be fi 
what they liked. Under O: 
ing was forbidden exce; 
and Cambridge, and even t! 
printers was limited by law. 


Private letters containing » 


be written after the invention 


»ers of the staff who 
:tters, largely based 
irom one bishop or 


^ the truth and the 


Cc ad, 
inces increasingly 
m private letters 
their own country 
ight be aware of 
enemies. Queen 
of Essex, in order 
zue, set up a staff 
news. 
nted about 1450 
first public news- 
! nearly 200 years 
:d, the writers of 
ing freedom from 
books had been 
monasteries (see 
wch had claimed 
ngs, and this con- 
At the Reforma- 
: England passed 
ws, therefore, the 
uthorize books. 
ght it reasonable 
> write or print 
‘lizabeth, print- 
London, Oxford, 
; the number of 


ws continued to 
F printing. Some 


men in London made a living by writing ‘news 
letters’ to noblemen and rich merchants who 
lived in the country. But a writer would no 
longer send all his letters to one patron only; he 
would send copies to customers in different parts 
of the country. These writers, who used to jc 
change news in the busy doorway of St. P 
Cathedral every day, were the first Engis 
journalists. a 
Occasional printed pamphlets or *news-books ; 
dealing with such events as foreign wars, |o. 
to be sold. The first to be published at regu? 
intervals, and therefore in a sense the first no 
papers, appeared in 1622, with news ww 
from German and other foreign news-boo p 
They were known as *courants' or *corantos n 2 
show that they were not single pamphlets d 
part of a running or ‘current’ series. Lice 
print such news-books had to be obtained fr 
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One of the first provincial weekly news-sheets 


one of the courts of law, known as the STAR 
CHAMBER (q.v. Vol. X), so called because its 
ceiling was painted with stars. Until this court 
was abolished in 1641, news-books were allowed 
to print only foreign news. One of the last acts 
of the Star Chamber was to sentence to the 
pillory an aggressive Puritan, William Prynne, 
whose ears were cut off as a punishment for 
publishing attacks on royalty. 

'The Civil War of 1642-52 gave writers a great 
chance to report on affairs in England. The 
Royalist party would start a newspaper or news- 
book, and the Parliament party would then start 
another one to attack it. Following the fashion 
of learned books of the time, some of these 
journals had Latin names. They contained 
news, crude woodcut pictures, leading articles, 
and advertisements. Their political news was 
violent and often dishonest. Some papers would 
report any abuse or untruth about their oppo- 
nents; one denounced its enemies as a ‘crew of 
brainless and brazen-faced news-scribblers’. It 
was at the beginning of this period that John 
Miron (q.v. Vol. V) issued his famous pamph- 
let ‘for the liberty of unlicensed printing’ (see 
FREEDOM OF SPEECH). 

After King Charles I was beheaded, the 
Government of Oliver Cromwell suppressed all 
news-books with whose opinions it did not agree. 
At the Restoration, the new king appointed a 
censor to control printed news, and the House 
of Commons forbade the reporting of its debates 
without permission, In 1665 was founded the 
oldest journal now living, the London Gazetie, 
which contains official announcements. 

The general setting-up of newspapers was not 


possible until after 1695, Parliament ended 
the censorship laws. 5 ere were founded 
many newspapers and ; dicals. The first 


English daily paper, the / 
in 1702. Papers were « 

with politics, because p: 

Vol. X) were freely usc 
the government, and thc 
punish newspaper pro 
writers if they were too « 


Courant, appeared 
to avoid dealing 
ions for LIBEL (q.v. 
the royal family, 
rch authorities to 
irs, editors, and 


Journalism was strongly |)! :enced by leading 
writers, such as Daniel Dr nd later STEELE, 
ADDISON, and Swirr (uq. i, V). When in 


Church authori- 
first issues of a 
he started writing 


prison in 1704 for criti 
ties, Defoe began writing 
notable magazine, long befo: 
Robinson Crusoe. 

In 1712 the Government, growing alarmed 
at the increasing influence of newspapers on 
public opinion, put a tax on them—a tax which 
continued under various forms for nearly 15° 
years, The papers survived the tax; but the 
violent political passions of the times often caused 
papers to be corrupt. If the editors and writers 
were paid enough money by a politician as a 
bribe, they would cease to criticize him. d 

During the 18th century newspapers reach 
many more parts of the country because they 
were carried, as were letters, by STAGE CoAcH 
(q.v.)—a service which was becoming We 
organized. Few people could afford books, p 
children were helped to learn to read by the us 
of newspapers. About the same time core 
firms used newspapers more and more for a i 
vertisement, and the money they paid for thes 


encouraged editors to resist bribes and to expr 
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! pinions. In 1761, John Winxzs (q.v. 
" started the North Briton solely to attack 
t rnment. In his long struggle with Par- 
l and the lawcourts Wilkes helped to 
" ! editors from the dangers of arrest by 
warrant’ at the will of the Government, 
3 1772, to establish the right to print 
r f Parliamentary debates. Previously 
r s, when reporting debates in Parlia- 
n | to use various tricks to avoid prosecu- 
ti instance, they would pretend to be 
1 the debates ofan imaginary parliament 
in í tı When Samuel Jounson (q.v. Vol. V) 
re ! the debates of Lilliput in the Gentle- 
n :gazine, he was really reporting those of 
u ise of Commons. 
! the end of the 18th century, and for 
s ne after, the heavy taxes on newspapers 
ke r prices so high that people used to go 
to -houses to read the free copies, or they 
u hire copies for a small fee. This was so 
in ly days of The Times, which had been 
fo | to help to develop a printing business. 
A ime papers still used to receive moncy, 
cil» iom the Government or the opposition, 
as ry for their support, and The Times, 
un : founder, John Walter, proved at first 
nc r than the rest. But under his son, John 


Ww iII, in the early rgth century, when the 
pal ad a substantial circulation and received 
a deal of money from advertisements, it 
cou ‘ford to refuse bribes. Its standard of 
hone.) and independence became high, and its 
example raised the whole level of journalism. 
But newspapers, even though sometimes corrupt, 
did number among their contributors such 


writers as Charles Lams, William Hazuirr, and 
Samuel CoLerince (qq.v. Vol. V). 

Early in Queen Victoria's reign, The Times, 
which had the largest circulation of any news- 
paper, was widely read by men of the ruling 
classes both at their clubs and in their homes. 
Its editor, Thomas Barnes, was described by a 
Lord Chancellor as ‘the most powerful man in 
the country'. Peers and foreign statesmen called 
at Barnes’ houses to consult him. His successor, 
Delane, exercised a strong influence on the 
Crimean War by publishing the dispatches of 
W. H. Russell, the first war correspondent, who 
exposed British mismanagement and hastened 
the resignation of the Government. 

By 1861 the last of the ‘taxes on knowledge’ 
had been abolished. Newspaper prices could 


NUMBERS 
be reduced, and new papers were founded. 
Mechanical improvements, following the intro- 
duction of the steam-engine, led to an increased 
output from printing works (see PnixTING, His- 
TORY OF), and this enabled newspapers to extend 
their circulation rapidly. The Daily News had 
been started in 1846, with Charles Dickens (q.v. 
Vol. V) as its first editor, The Daily Telegraph 
followed in 1855, the first paper since the 17th 
century to be sold for a penny. Important daily 
papers were founded in the provinces. Until the 
Manchester Guardian was converted from a weekly 
into a daily in 1855, no daily paper had been 
published in the provinces, 

A new kind of journalism was introduced by 
W. T. Stead, editor of the London Pall Mall 
Gazette, who began the practice of ‘interviews’ 
and ‘gossip columns’, The introduction in 1876 
of asimple form of compulsory education resulted 
in a gradual increase in the number of people 
able to read. In 1896 a young magazine pub- 
lisher, Alfred Harmsworth (later Lord North- 
cliffe), founded the Daily Mail, which soon 
achieved a sale of a million copies a day, the 
first paper in the world to do so. Other papers 
of this kind were established. Inspired by the 
cheaper American press, they offered amusing 
or sensational items of news to the poorer mem- 
bers of the public who could spend a halfpenny 
on a newspaper but who had little knowledge of 
the world or its affairs. 

In the 2oth century many newspapers have 
grown into large industrial units (see NEWSPAPER 
Inpustry, Vol. VII). They have followed the 
tendency of other industries to merge into large 
groups, and a number of less successful papers 
have ceased to be published. Circulations of 
some daily papers have risen to more than 4 mil- 
lion copies apiece, and one Sunday paper prints 
more than 8 million copies. Such large circula- 
tions of newspapers are unknown elsewhere, for 
nowherc else in the world are so many populous 
cities linked so closely by rail with three such 
printing centres as London, Manchester, and 
Glasgow. v 
See also NEWSPAPER; MAGAZINES AND PERIODICALS; 


PROPAGANDA AND ADVERTISING; FREEDOM OF SPEECH, 
Sec also Vol. VII: NEwsPAPER INDUSTRY. 


NORWEGIAN LANGUAGE, see ScANDINA- 
VIAN LANGUAGES. 


NUMBERS, see COUNTING, HISTORY OF. 


OAR AND PADDLE 


O 


OAR AND PADDLE, see Vol. IX: RowiNG. 


OCEANIC LANGUAGES. The people who 
speak these are PoLyNESIANS, MELANESIANS, and 
Micronesians (qq.v. Vol. I). The first Oceanic 
languages probably came to the islands of the 
Pacific from the East Indies about 2,000 years 
ago. There have been at least eight other 
migrations since then, the last two occurring 
about A.D. 600-800 and A.D. 1200-1900, when 
the present Maori language was established in 
New Zealand (see Maoris, Vol. I). Remnants 
of at least two earlier tongues still survive in 
New Zealand. 

Polynesian languages use only about ten con- 
sonants and six or seven vowels, and they have 
a simple flexible grammar, which does not have 
elaborate rules nor make changes in the endings 
of words; instead, little words known as particles 
are used to show different meanings—thus: tika, 
‘correct, proper’, tika-lu, ‘to be correct’, ta-tika-lu, 
‘to cause to be correct’, and so on. 

The Melanesian languages, on the other hand, 
have elaborate grammatical rules and a large 


National Museum, Santiago 
INSCRIBED WOODEN TABLET FROM EASTER ISLAND 


Probably carved about A.D. 1750. It is read from the left- 

hand side of the bottom line, then turned round at the end 

of each line, so that every other line is upside down. Tablets 
were read out at public gatherings 
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queer to our ears, T 
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impossible for people li 
understand those livi: 
mile away. An interest 
is its 'chief's language 
words used when spoke 
considered a serious of! 
when the ‘chief’s word 

Polynesian and Mic: 
grown from Melanesia: 
Oceanic group of lang 
known. The main stoc! 
Asia through the East 
Lancuacss), The local 
dying out or becoming | 
from the different islands 
other. In many places 
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words from Oceanic, ar: 
q.v. Vol. I), bamboo, and 

None of the modern ! 
were written down bel 
sionaries at the beginni: 
Scattered records of thx 
and preserved by the 5p 
16th century, and | 
French navigators who foll 
of whom is, probably, Capt 
Vol. V). 

But from Easter Island, i: 


Pacific, there have come a 
tablets and other objects ; 


grams, that is, a kind of w1 


represent ideas. Some of thi 


which seem rather 
nguages vary con- 
island; it is often 
in one village to 
nother less than a 
ture of Melanesian 
sisting of special 
r to a chief. Itis 


' use a normal word 


| be employed. 
in have probably 
the origins of the 
e not completely 
from South-east 
; (see INDONESIAN 
ages are rapidly 
now that people 
nd mix with each 
ENGLISH (q.v.) is 
borrowed a few 
n tabu (or TABOO, 
ges of the Pacific 
coming of mis- 
e rgth century. 
i been collected 
voyagers in the 
ch, English, and 
the best known 
ames Cook (q.v. 


extreme Eastern 
imber of wooden 


cribed with picto- 


;in which pictures 
> signs are clearly 


intended to depict men, fish, turtles, frigate 
birds, and so on; others are not yet underst 


with any certainty. These t ; 
of late origin (some probably of the mid- 


ablets appear to be 


19th 


century). This system of writing, unfortunately, 
has not yet been deciphered, so we do n9 
know what the tablets say. It is safe to assu 
however, that they have religious significance © 


some kind. 


See also LANGUAGE STRUCTURE. 


See also Vol. I: POLYNESIANS. 


ORDNANCE SURVEY, sce MAr-READINC. 


OREGON TRAIL, see AMERICAN TRAILS. 


OMNIBUS, see Bus. 
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E 


PA‘ | ENGINE, see LOCOMOTIVES, CLASSES 
ANI , Section 2. 

PAC ^ LANGUAGES, see Oceanic LAN- 
GUA‘ 

PAC * SHIPS, see STEAMSHIPS, History OF. 
PAI ; STEAMER, see Steamsuirs, His- 
TOR 

PAN (A CANAL. This ship canal joins the 
Atl: nd Pacific Oceans, crossing the Isth- 
mu nama, the narrow neck of land which 
conn North and South America, Before the 
cana opened in 1914, ships journeying from 
Europe io the Pacific ports of North or South 
Amc-c^ nad to make the stormy passage round 
Cape Horn. The Panama Canal has shortened 


the ci.iance by sea between Liverpool and San 
Francisco by about 5,600 miles. 

‘The idea of making a way for ships through 
this narrow neck of land is as old as the 16th 
century. Up till the early 19th century, when 
the Central American Colonies became indepen- 
dent, successive Spanish governments had made 
tentative plans. Then the French engineer, de 
Lesseps, fresh from his triumph over the Suez 
Canat (q.v.), took up the problem. In 1879, 
though he was by then 74 years of age, he formed 
a company to raise money for the scheme. De 
Lesseps’ engineers estimated that the canal would 
cost £26 million. Americans, not favouring a 
canal built by Europeans, refused to support 
the company, and most of the money was raised 
in France. 

The canal-builders soon ran into difficulties 
caused both by the unhealthy, fever-infested 
climate, and by the magnitude of the engineer- 
ing task, made worse by the behaviour of the 


PANAMA CANAL 
River Chagres. This river, at some times a mere 
brook, during rainy seasons swelled to a raging 
torrent, flooding the country and sweeping 

ssa. pee ‘aa intention was to make 
a sea- canal tunnelling through the 
Culebra hills which run down the middle of the 
isthmus. But the work of removing the enormous 
quantities of earth and rock was made impos- 
sible, both by the river which kept breaking 
through and sweeping away the machinery, and 
by the fever which attacked the workmen. 
During the 9 years that the struggle continued, 
as many as 16,000 men died of malaria and 
yellow fever, Much money was wasted in mis- 
management, and after many millions had been 
spent, the disastrous project was abandoned; 
many thousands of people who had put their 
savings into it were ruined. 

Years later, after £60 million had been spent, 
the U.S.A. Government became interested, 
During the Spanish-American War of 1898, the 
Americans had discovered how crippling it was 
to have their fleet divided between the Atlantic 
and the Pacific, with a journey of thousands of 
miles between them. Colombia, however, to 
whom Panama belonged, was unfriendly; but 
when Panama revolted and separated from 
Colombia, the U.S.A. Government at once 
bought up the canal company, the local railway, 
and a strip of land 10 miles wide along the line 
of the canal; and in 1904 work was begun. 

The first step was to deal with the malaria 
and yellow-fever mosquito, Land was drained, 


PANAMA CANAL 
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Ewing Galloway 


THE PEDRO MIGUEL LOCKS ON THE PANAMA CANAL 
Ships are drawn through the locks by electric cars 


and all stagnant water was sprayed with 
petroleum to kill the mosquito larvae. All the 
workmen’s huts were made mosquito-proof with 
fine copper-gauze. Arrangements were made for 
hospitals, schools, and amusements. In 1907 
President Theodore Roosevelt put the whole work 
under military control in order that the work- 
men should come under military discipline. 

It was decided to build a canal 85 feet above 
sea-level and to raise ships at each end by a 
series of locks, A great dam, the Gatun Dam, 
was built across the path of the River Chagres 
to control it and to form a huge, irregularly 
shaped lake at canal level. There were still many 
difficulties to overcome, especially in preventing 
landslides in the cutting through the Culebra 
Hills. Such landslides often meant the clearing 
away of millions of cubic yards of earth. 

The Panama Canal has three sets of Locks 
(q.v.): Gatun, Pedro Miguel, and Miraflores. 
Each lock is 1,000 feet long, 110 feet wide, and 
from 47 to 85 feet deep. The gates are of steel, 
and are very thick and strong. They are hollow 
and filled with air so that much of their weight 
can be taken by floating. The inner bottom 
corner rests on a pivot, and the upper corner is 
hinged. They can be opened or closed in 
2 minutes, and a lock can be emptied or filled 


in 15 minutes. On the 1 
of ordinary gates is < 
can be thrown across 


per side of each pair 
nergency gate which 
al in case of accident 


or when repairs are necessary, Ships do not pass 
through the locks unc elr own steam, but 
are handled by four or six electric locomotives, 


usually two in front and two behind. Ships take 
about 7 hours to pass thr: the whole canal, 
which is altogether about 50 miles long. 

When the canal was opened in 1914, it had 
cost the United States about £75 million. In 
1915, 1,072 commercial vessels passed through; 
by 1927 the number had increased to nearly 
5,500. In consequence the income from ship 
dues rose steadily, and the canal, so disastrous 
in its early history, became a financial succes 
as well as a tremendous contribution to com 
munications. 


See also CANALS. 
See also Vol. III: PANAMA. 
See also Vol. VIII: CANAL BUILDING. 


PAPER. 1. In the course of history, from early 
civilizations until to-day, three main mater! i 
have been used for writing—papyrus, m. i 
or vellum, and paper. To-day paper is use nd 
nearly all writing and printing; papyrus a 
long disappeared from use; and parchmen 
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-d for special purposes, such as documents 
pr as testimonials to eminent people. The 
I er’ comes from papyrus; for paper 
v juced into Europe when papyrus was 

neral use. 

2 :RUS. This word was the name of a 
p h grew in ancient Egypt by the River 
N i also grew to a lesser extent in Palestine. 
Lat name was given also to the writing 
m ich was made, chiefly in Egypt, from 
The papyrus is a straight, tall, reed- 
like vater plant. Its leafless stem rises from 4 to 
15 bove the water, and it has an umbrella- 
like top of delicate green rays. A sheet of writing 
ma was made from the plant in this way: 
as : of pith from the stem was cut into 
trips which were arranged in layers, the 
fib: alternate layers being at right angles. 
s were then pressed together and dried 
1; the natural juice of the plant made 
s stick together. Uneven patches were 
i away, and the surface polished (see 


Papyrus was cheap, and for many years it was 
-! writing material of the ancient world. 


Th ptians seem to have used it soon after 
3000 . and possibly even earlier; and the 
Greeks (rom about 500 B.C. Sheets were pasted 
together to form rolls, which varied in length; 
some o! them were go or 40 feet long, while the 
‘Great Harris Papyrus’, now in the British 
Muscum, measures 150 feet. On the inner side 
of the roll the fibres ran across its breadth, and 
the ing went in the same horizontal direc- 


tion. The back of the roll, the ‘verso’, was also 
used, but there the writing usually went across 
the fibres. Papyri have been perfectly preserved 
under the sands of Upper Egypt, and they have 
also been discovered in the ruins of synagogues 
and other temples in south Palestine and north 
Mesopotamia. Charred pieces have been found 
in Herculaneum (Italy). The earliest preserved 
papyri, which can be dated about 2750 B.C., are 
written in Egyptian language and are in hieratic 
writing (see HIEROGLYPHICS). 

Papyrus lasted in general use down to the 
9th century, and was still used occasionally in 
Europe until the 11th century. In Egypt it was 
superseded by paper, and in southern Europe 
by parchment or vellum. 

3. Parcument. The word comes from Per- 
gamum, a city of Asia Minor, once the centre of 
parchment making (see Books, Hisrory oF). 


PAPER 
Parchment is made from the skins of sheep, 
goats and calves, and other animals. According 
to Greek writers, the Persian royal records were 
written on skins of sheep or goats, but skins of 
oxen were used for sacred writings. 

The earliest documents on skins which still 
exist are dated about 2000 B.C.. By the 2nd cen- 
tury, when both papyrus and parchment had 
been in use for some time, men found that 
although parchment was more expensive, its 
toughness enabled the sheets to be bound to- 
gether like our modern books, instead of having 
to be pasted in a long roll. Both sides of a sheet 
could be written on, and writing in ink could 
be washed off or scraped away if the sheet was 
wanted again. 

The finer material produced from the skins of 
a kid or young calf came to be known as ‘vellum’, 
but by the Middle Ages the name vellum was 
often applied to all parchment. In order to 
make parchment, the skins are first soaked in 
lime to remove the hair; then they are scraped, 
washed, stretched, and dried, and the surface is 
made smooth and hard by being rubbed with 
chalk and pumice-stone. Vellum is nearly white 
and has a beautiful texture (see Colour Plate 
opposite p. 48). 

4. Parer is made from a pulp of finely 
chopped material mixed with water and size or 
gum. It is spread over a wire mesh, and when 
the water has drained away, the solid film of 
material which is left is dried into a sheet of 
paper. Early paper was made mainly from rags; 
but over 400 different materials have been used 
at different times; the main ones are cotton rags, 
esparto grass, flax, and linen (from which the 
best quality is made), jute, hemp, rope, straw, 
bamboo, and wood-pulp (which is mainly used 
for cheaper paper). Until the 18th century, 
paper was made by hand: after this it began to 
be made by machines. 

Paper was invented in China, possibly as early 
as 100 B.C., but it was only in the 11th century 
A.D. that the Arabs, who had been making it 
for 300 years before at their famous paper-mill 
at Damascus, introduced it into Europe by way 
of Spain, which they occupied as conquerors. 
From there it spread to Italy, France, and 
Holland. The first important paper-mill in Eng- 
land was built in the 15th century in Hertford- 
shire. 

In the 14th century paper gradually became 
the main writing material for literary purposes, 


PAPER 


though the parchment trade naturally resisted 
it. By the 15th century, when printing was 
invented, it had become firmly established; 
for it was cheaper, more plentiful, and more 
supple than parchment. To-day paper has many 
uses. It is used for all books, newspapers, and 
writing papers; for paper money and wrapping- 
paper, blotting-paper, and cigarette papers. In 
Japan it is even used for clothes and sandals and 
walls of houses. 


See also Booxs, Hisronv or; Book; Ink; Writ1NG, His- 
TORY OF; WRITING INSTRUMENTS, 


PAPUAN LANGUAGES. These are spoken by 
the people of New Guinea. The languages vary 
greatly, even in a small district; in one river- 
valley in northern New Guinea, go different lan- 
guages are found within a distance of 20 miles. 

The languages all seem to have a compara- 
tively small vocabulary. In order to tell a simple 
story it is necessary to make up for the lack of 
words by using many imitative sounds and by 
waving one's arms about. In very few cases can 
the people count above five or six; the method 
of numbering is one, two, two plus one, two 
plus two, after which it is impossible to go 
farther. The usual way of indicating any larger 
number is to use some word meaning ‘sand on 
the beach’ or ‘leaves on the tree’, implying a 
large, vague figure. 

Since these languages vary so much, it is diffi- 
cult to classify them. It has been suggested that 
there was an early migration across the Bay of 
Bengal from southern India (near the modern 
city of Madras) by way of the Nicobar Islands 
and the East Indies to New Guinea and Aus- 
tralia. A little later the Pactric IsLANDERS and 
Inponestans (qq.v. Vol. I) started to move out 
from their homes in Siam and Indo-China, and 
so cut off the people in New Guinea and Aus- 
tralia from their original homeland. 


See also LANGUAGE STRUCTURE, 
See also Vol. I: MELANESIANS. 


PAPYRUS, see PAPER. 


PARACHUTE. This is a device shaped like an 
open umbrella, which controls the speed at which 
a person or object falls through the air. The 
resistance of the air, pressing against the large 
area of the parachute, slows its rate of falling 
according to its size. 

The idea of parachutes is not new. One was 
designed by the Italian artist and scientist, 
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Leonardo da Vinci, 
BaALLooNs (q.v.) had | 
18th century, several 
exhibition jumps fro 
umbrella-like structure 
and a basket in whic! 
this structure dangled ! 
was released. The wo: 
French words for ‘war 

The first folding para: 
in 1880. As the para 
chute was pulled of 
balloon. Such parachu 
First World War by obs 
but they were not used 
damaged aeroplanes unt 
war, when some Germ 
chute escapes. 

The modern parachute is of two type 
mergency escapes | 


means of escap 


| the last stages of! 
; airmen made p 


*free', which is used for 
aircraft at any height, and the ‘static’, 


used for dropping troops, 
in particular areas from L 
war. The main difference be 
is that with the ‘static’ type the folded parad 
is jerked open by a cord attached to the aire 
whereas with the ‘free’ type the parach 
opens the parachute. 

A parachute consists of two parts, the 1 
circular spread of silk or nylon, ce 
‘canopy’, and the ‘rigging lines’ attached. 
the edge, which connect it to the wearer. ^ 
canopy is very carefully folded in the f: 
and stowed in a pack which is strappe 
harness on the wearer's body. Some packs: 
made to be used as a seat by an airman; ot 
are fitted to his back, chest, or lap. 

With the ordinary ‘free’ parachute the 
man, after jumping, must take care to la l w 
clear of the aircraft before bringing his pa 
into action, so that it may not become en 
in the machine or in bits of falling 
and so that the strong ‘slip-stream’ of air AK 
the propellers will not unbalance it. If he 
jumped from a great height, he may decid 
fall several thousand feet before opening 
parachute, so that he may be exposed or 
shortest possible time to the freezing ten 
ture and shortage of oxygen at high alti 
(Some parachute equipment carries a 
bottle of oxygen which the falling airman 
inhale in rarefied air.) He must, however, 0” 
the parachute into action before coming *% 


weapons, and v 
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PARACHUTES OFENING 
The ‘pilot chute’ can be seen at the bead of each parachute 


n ‘round in order to allow adequate time 
f :rachute to open. 

the airman decides to open the canopy, 
h ^ ring attached to a 'rip-cord' on his 
h This allows the flaps of the stowage 
f ap back under the pull of elastic cords, 
a cs and pulls open a small parachute, 
€ ‘pilot chute’. The ‘pilot chute’, when 
fi air, drags out the main canopy, which 
t inflate and to pull the folded rigging 
lir ı the pack, The complete parachute 


is id supporting the weight of the airman 
wi space of about one and three-fifths 
se With the standard canopy of 24-feet 
dis -, the parachute then descends at about 


20 fect a second. The wearer can control move- 
ment slightly as he nears the ground by tugging 
at some of the rigging lines and making the 
parachute sway. Ifhe can, he tries to face down- 
wind, so that he will fall forwards, and not back- 
wards, on reaching the earth. Just before touch- 
ing down, he must relax all muscles to reduce 
the risk of broken bones. 

The ‘static’ parachute is larger than the ‘free’, 
and enables heavily burdened soldiers to drop 
at the slower rate of 17 feet a second. By using 
several parachutes, such heavy loads as motor- 
cars, guns, and boats have been dropped. 

Some modern air speeds are so great that an 
airman may be prevented by the rush of air 
from jumping out of the aircraft in an emergency. 
Very fast jet aircraft are, therefore, supplied with 


automatic When the pilot decides 
to abandon the aircraft, he pulls a hood over his 
face to protect him from the violent impact of 
air; and this action fires an explosive charge, 
which shoots the entire seat, to which he is 
strapped, well clear of the aircraft, The airman 
then unstraps the seat, which descends on a 
parachute of its own, while he himself works his 
personal parachute. One form of parachute, 
designed for unconscious or wounded men, is 
opened by an automatic device at a safe height. 

Parachutes are issued to crews of military air- 
craft, and to civilians engaged in special work 
such as test flying. Parachutes are not issued in 
civil air liners, because the rare accidents to 
craft of this kind occur near ground level, where 
a parachute is useless. A parachute pack, in 
wartime, includes an inflatable boat and some 
rations, in case of descent at sea, The Cater- 
pillar Club is an organization for those who 
have saved their lives by parachute jumping; 
the name is derived from the way a caterpillar 
swings down on a silken thread. 

See also Fivrvo. 


PARCHMENT, see PAPER. 

PASSPORTS, see Vol. X: Passports. 

PEN AND PENCIL, see WRITING INSTRUMENTS, 
PENNON, sce Fics. 
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PERMANENT WAY, see Vol. VIII: RAiL.wAv 
BUILDING. 


PERSIAN AND ALLIED LANGUAGES. Per- 
sian is the most important of the Iranian lan- 
guages, a group within the INDO-EUROPEAN 
family (q.v.). The group takes its name from 
Iran, the national name of Persia (q.v. Vol III); 
and the languages are spoken over an area 
stretching from the River Euphrates to the east 
of the Hindu Kush Mountains. The chief lan- 
guages, after Persian, are Pashto (spoken in 


Bodleian Library 
PAGE FROM THE POEM RUBÁA'IYAT OF OMAR KHAYYAM 
Persian MS. written in A.D. 1460 


Afghanistan), Baluchi Baluchistan), Ossetic 
(in the Caucasus), and K. «dish (on the western 
borders of Persia). The= are also lesser lan- 
guages and dialects. 

The oldest records in !..nian date from the 
6th century B.c. Some 1c Gathas or psalms 
of the Avesta or Zoi an scriptures (se 
SacnED Booxs, Vol. I) robably composed 
by Zoroaster himself ab ^O B.C., and are in 
an eastern Iranian lang known as Avestan, 
The Persian kings of avout this time made 
records on rocks, carved in OUNEIFORM script 
(q.v.) in the languag led Old Persian. 
Avestan and Old Persian, Sanskrit, have an 
elaborate grammar, the nouns, for instance, 
having many different grammatical endings or 
inflexions, and the verbs « variety of forms to 
indicate precise meani From the grd century 
onwards the only records have of Iranian 
languages show that their »:smmar had become 
simpler. In Middle Pers ind Parthian, for 
instance, two languages of :^is period, the nouns 
have no gender, and apa: : a plural ending, 
they do not change their for according to their 
function in the sentence 

Modern Persian, the uage spoken in 


Persia to-day, grew up ali«« ihe Arabs had con 
quered Persia in the 7th < wy A.D. and con- 
verted most of the Persia: to Islam. ARABIC 


(q.v.), the language of the ¢ »«juerors and of the 
new religion, had a strons influence, and the 
Arabic script was used. ‘fie Persians borrowed 


'ords, which some- 
but were more 
em. "These borrow- 


a great number of Arabic 
times replaced Persian wo 
often used side by side witi: i b 
ings have made Modern Persian very rich and 
expressive, very suitable for its great literature, 
with its strikingly beautiful poetry. The other 
living Iranian languages have been deeply in- 
fluenced by Modern Persian literature, but have 
comparatively little literature of their own. , 
The structure, however, of Modern Persian 
has not been influenced by Arabic, but has 
remained very much like that of Middle Persian. 
The constructions of everyday Persian have à 
good deal in common with English, as a few 
examples will show: 
chand baradar darid how-many brothers have- 
you? 
biyà, beravim tā sham bekhorim ‘come, let- 
that supper we-may-eat’. | 
sar-am dard mikonad ‘my-head pain makes 
(= aches)’. 


us-go 


the Persian language can be very 

emotional or formal speech the Per- 

enjoy the use of words, and to pile 

her for effect, using several words 

e same thing. For example, Shdyad 

káyát -ë Gn nabashad ke az khabt o sahv 

ili nabáshad "There is probably not 

( ries which is free from blunders and 
t mistakes’. They also make great use 
> idioms and apt quotations from 


3UAGE STRUCTURE. 
. I: Perstan Axcent Civilization; Per- 
TRIAN, 


PI . ENGINE, see Moror-car, Hisrogv 


i & TRANSMISSION, The electrical 
tr : of photographs or other pictures 
oy listances is carried out either by wire 
or ess. Any means of transmission which 


is cnough to carry speech can be used— 
th rdinary telephone line, ora telephone 
tru it, or any wireless telephone system 
wl ot too distorted by electrical disturb- 
an he atmosphere. 


ission first became possible because 
of uliar property of a chemical element 
cal nium. Changes in the amount of light 
on a piece of selenium cause changes 
in t nium itself. As the light decreases, the 
sel greatly increases its resistance to any 
elec l current. In full light, selenium offers 
e resistance to current. So when some 
selenium is linked up with an electrical circuit, 
the amount of electricity which passes through 
the circuit indicates how much darkness or light 
there is. 

If an extremely small beam of light is thrown 
on a photograph, making a tiny point of light 
the size of a pin-point, that beam will either fall 
on a light spot or dark spot in the picture. And 
if a piece of selenium is held near the spot, it can 
effect an electric current, and so indicate to 
someone a long way off whether the beam of 
light is falling on a dark or a light spot of the 
photograph. Of course, a photograph does not 
consist of only two tones, one light and one dark. 
A good photograph will have many variations 
of tone all over the surface. But all those varia- 
tions can be detected by the piece of selenium. 

We have spoken only of one tiny point of light. 


very 


Cable & Wireless 
TRANSMITTING A PICTURE BY WIRELESS 


It takes 10 to 15 minutes to transmit a picture 10 in. x 6 in. 


The mechanical problem consists in making that 
point of light move over every part of the photo- 
graph in a regular way, while all the time the 
piece of selenium is recording the amount of light 
or darkness in every point which it ‘sees’. This 
is called ‘scanning’ the photograph. The scan- 
ning is done by wrapping the photograph round 
a cylinder, very much in the way a paper label 
is wrapped round a jam jar, except that the 
photograph must go all the way round the 
cylinder until the two ends of the photograph 
exactly meet on the far side. Then the cylinder 
begins to turn, and a beam of light is thrown 
on its side. The beam falls on the photograph, 
and as the beam is held steady while the photo- 
graph’s cylinder is turning, the beam will have 
travelled across a thin strip, from one side of the 
photograph to the other, by the time the 
cylinder has made one complete turn. Ifa piece 
of selenium is close to the beam, the selenium 
will have recorded electrically all the variations 
in light and shade on this thin strip of the photo- 
graph, and if, at a receiving station somewhere 
else, another cylinder of exactly the same size is 
turning at exactly the same speed, with some 
specially treated photographic paper wrapped 
round it, the same variations in light and shade 
can be recorded on that paper by means of a 
varying light controlled by the varying current. 


PICTURE TRANSMISSION 


At the sending end the cylinder with the 
photograph wrapped round it gocs on turning. 
But the tiny beam of light, although appearing 
to be held steady, is really moving extremely 
slowly along the side of the cylinder, so that at 
each turn of the cylinder the point of light avoids 
falling on the strip of photograph which it has 
first illuminated, and starts lighting up a strip 
next to it. The track made by the point of light 
round and round the cylinder is therefore spiral 
in shape and very like the track made by a 
thread which is wound on to a reel of cotton. 

The high-speed commercial transmission of 
pictures to-day makes use of more complicated 
mechanism than a simple piece of selenium. 
Glass-bulb valves, related to those used in a 
broadcast receiver, now give great accuracy. 
Not only photographs are transmitted, generally 
for use in newspapers, but also black and white 
drawings, architects’ and engineers’ plans, speci- 
mens of handwriting, finger prints for police use 
in detecting criminals, and even ordinary printed 
pages. In America a ‘home newspaper’ has been 
transmitted by wireless, which reproduces a small 
but complete newspaper on a roll of paper in a 
receiver in the reader's home. 

It was in 1873 that the special properties were 
discovered in selenium (named after a Greek 
word for the moon). In 1904 the first practical 
transmissions took place, devised by a French- 
man named Belin. Advances in scanning came 
from Germany. The British thermionic valve 
(see SePEEGH, TRANSMISSION OF) and work by 
Danes and Americans were the basis of the 
present systems. 

See also TELEVISION. 


PICTURE WRITING, see Write; HIERO- 
GLYPHICS, 


PIDGIN-ENGLISH. This is the name given to 
a peculiar form of English used in many parts 
of the world, but most commonly in the islands 
of the Pacific Ocean, in the East Indies, in South 
China, Siam, and Malaya. ‘Pidgin’ is said to be 
an attempt by some Chinese to say the English 
word ‘business’, 

Although there are many local variations, the 
general idea underlying the ‘language’ is the 
same—that of using simple English words but 
placing them in the word-order of the local lan- 
guage. In the native Oceanic LANGUAGES (q.v.) 
there is a special distinguishing word for names 
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of objects, verbs, desc 
which is placed befo: 
class (noun, verb, or : 
So, in pidgin-English, 
word is kept; for exa: 


` words, and so on, 
vord to show which 
class) it belongs to, 
vecial distinguishing 
plecee' is normally 


used to indicate a noun, howninthe pidgin- 
English version of a wi wn nursery rhyme: 
Maree had little ; amb, 
He wool all same TA 
What time Mar " top-side, 


That lamb he all 


Nowadays, however, 
less complicated than 
remark once made by 
become an assistant m 
‘You in country long w 
you have Holy Book al 
you very very good peop! 
attempt to describe ne 
results in ingenious a: 
pounds, such as *box-y: 
for a piano. 

Pidgin-English has c' 
the last few years and ! 
like normal English, 
throughout the islands 
many places is the oniy 
the local dialects havin 


in-English is often 
as is shown in the 
islander who had 

ry in New Britain; 

‘| have Good King, 
ou long time, then 

| round, yes?’ The 
'ptions sometimes 

| descriptive com- 

(-him-he-sing-out’, 


d very rapidly in 
come a little more 
preading quickly 
Pacific, and in 
;age now spoken, 
ne extinct. 


; be used to carry 
1 and remarkable 
;ome when set free 
are still used in 
a, where their use 


PIGEON POST. Pigco 
messages because of the: 
power of finding their wa 

a long distance away. 
many countries, such as Chi 
has been known for centuries, and Japan, where 
lines of communication by land may be broken 
by earthquakes; many newspapers in Japanhave 
their own pigeon services, and so have some In 
the United States. " 

The use of pigeons to carry messages probably 
dates back to the ancient civilizations of Assyria 
Persia, and Egypt. It is certain that the an 
Greeks released pigeons at the opening 9 
Otymprc Games (q.v. Vol. IX) with me 
that peace must be maintained during 
Games. For this reason pigeons have an 
played a part in the revived Olympic Gamı i" 
The Greeks also sent the names of pE Olymp 
victors to their cities by pigeon post. 

Julius Caesar used pigeons in his con 
of Gaul, and according to Pliny the e ; 
Roman naturalist, the general Brutus ES 
pigeon messages at the siege of Modena (43 9-9 
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P.A.-Revter. 
ENING A MESSAGE TO A PIGEON’S LEG 
etail from the film This Man Reuter 


Sin | they have been used in many sieges, 
am iem the siege of Leyden (1574) in 
the 1 War of Independence against the 


Sp . During the siege of Paris (1870-1) 
in t 'anco-Prussian War, pigeons played a 
very 'ortant part; none had been sent out 
of the city before the siege began, so they were 
flown out by balloon. During the 4 months of 
this sicge 150,000 official letters and 1,000,000 
private ones were sent by pigeon post into Paris. 


The messages were first written, and then photo- 
graphed on a thin film about 1} in. by 2 in. 
Each film could then contain 2,500 dispatches 
of 20 words each. The films were rolled up and 
pushed into a goosequill, which was fastened by 
a thin wire or silk thread to one of the pigeon’s 
tail feathers. One pigeon carried as many as 
eighteen films in this way. 

The initial success of Reuter’s, the famous 
News AcENCY (q.v.), was based on an efficient 
pigeon service. Many fortunes were made on 
the stock exchange when pigeons were first used 
to bring news from France; the pigeons arrived 
in London by mid-day, but the Paris mail did 
not come in until midnight. The great wealth 


PILGRIMS' WAY 
of the Rothschild family is said to have been 
much increased because early news of the result 
of the Battle of Waterloo was brought to them 
by pigeon post. 

Until the coming of the electric telegraph, 
newspapers had their own pigeon service, and 
results of horse races and prize fights were 
regularly brought by this means. Even to-day 
some newspapers use pigeons to send results from 
crowded football grounds. Carrier pigeons are 
not now used, message carrying being done by 
the pedigree racing pigeon. 

In the First World War pigeons were used a 
great deal by the Navy, Army, and Air Force. 
Indeed the rule was laid down that all machines 
reconnoitring over the sea must carry pigeons; 
few aircraft were then equipped with wireless 
telegraphy. They were not so much needed in 
the Second World War, since the use of radio 
communications had grown; but even then 
British fanciers gave nearly 200,000 to the Ser- 
vices, and aircraft carried them, so that they 
could be released if the wireless transmitter was 
damaged. 

They were much used for secret messages. A 
number were dropped by parachute into occu- 
pied Europe, and ‘partisans’ or members of 
resistance movements in the occupied countries 
sent messages to the Allies by means of them. 
Many brought information about vital things 
such as the sites from which flying bombs were 
being launched. 

See also Vol. IX: PrGEoN Racino, 


PILGRIMS' WAY. During the Middle Ages 
many people went on pilgrimages to the shrines 
of saints or to churches which possessed holy 
relics, and for this purpose they often made long 
journeys. They travelled in companies for 
safety's sake; they walked or rode according to 
what they could afford; or if they were ill and 
were seeking a cure from the holy shrine, they 
travelled in a cart or litter. Many people went 
on pilgrimages as much for a holiday as for more 
serious reasons (see PrLGRIMASEs, Vol. I). The 
roads to well-known shrines were often called 
Pilgrims’ Ways. 

The route from Winchester to Canterbury is 
the best-known of English pilgrims’ ways. In 
1170 the archbishop Thomas Becket was mur- 
dered at Canterbury as the result of a quarrel 
between the Archbishop and King Henry II. 
Becket was canonized, and his shrine at Canter- 


PILGRIMS' WAY 


bury became a centre for pilgrimage, not only 
from all parts of England, but also from the 
Continent. Pilgrims from France landed at 
Southampton and came up to Winchester to 
start their journey from Winchester Cathedral, 
as did English pilgrims from the west. They 
followed a very old track which in prehistoric 
times had been used for carrying the Cornish 
tin to the Isle of Thanet from where it had been 
shipped to the Continent. The Pilgrims’ Way 
was no defined road, for all pilgrims did not 
keep to the same track, some making deviations 
to pass monasteries or other churches or chapels 
containing relics. The church at Charing, for 
instance, onthe route, possessed what was reputed 
to be the block on which John the Baptist was 
beheaded. 

At the time of the Reformation Henry VIII 
had the Canterbury shrine destroyed, and pil- 
grimages ceased. Traffic along the Pilgrims’ 
Way, therefore, declined. Later some parts of 
it were use by local travellers who wished to 
avoid paying the tolls demanded on the main 
roads (see TURNPIKE); but, as it was unpaved, 
travel along it was slow and rough. It is no 
longer possible to follow its whole 120 miles. 
Parts of it have become incorporated into 
modern roads, parts are little pathways, parts, 
though no longer used, can be traced over the 
chalky downlands, and parts have got lost 
altogether. 

See also Roaps, BRITISH. 


PILOT, AIR, sce AIRCREW. 


PILOT, SHIP’S. All ships except very small 
ones are compelled to take a pilot on board 
before being allowed to go in or out of most 
harbours. One of the essential qualities in a 
good pilot is local knowledge; buoys, lights, bear- 
ings, leading marks, the set of local tidal cur- 
rents, the vagaries of shoals (shallow water) and 
shifting channels, are all known to the pilot. 
The main channel into the harbour is as familiar 
to him as the High Street of his native town. 
The master of the vessel is responsible for its 
safety, the pilot being there solely as an advisor; 
but in actual practice he handles the vessel. 
Most of the big shipping companies retain in 
the principal ports which they use a pilot for the 
exclusive pilotage of their vessels; he is known 
as a ‘choice’ pilot. In these days of easy wireless 
communication, however, even casual visitors 
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to a port make advance a 
to meet the ship. Most ! 
nized boarding station, i 
or in an estuary where t} 
the incoming ship, rea 
board. In some harbou: 
of pilot is required. For in 
the Thames take on a 
outer pilotage stations. 
pilot leaves the ship, w! 
one of the dock entrances | 
the ship has passed throug! 
it is taken to its final bert! 
See also Navication, Manin 


:gements for a pilot 
urs have a recog- 
5, the point at sea 
it cutter waits for 
put the pilot on 
re than one type 
c, vessels entering 
iot at one of the 
avesend, the sea 
hen taken up to 
iver pilot. When 
e entrance lock, 

a dock pilot. 


vr$ AND HARBOURS, 


PIRATES. Pirates are robbers and outlaws of 
the sea. But pirates at sea played a bigger 
part in history than Hroriw «iN (q.v.) on land, 


This is partly because it been harder to 
enforce law and order o: great no-man's 
land of the high seas than i t places ashore; 
and partly because in ti even civilized 
nations were often quite : in their rivalry 
with one another, to make u: of the services of 
wild and lawless seafari: Indeed, it is 


often difficult to say at what point irregular war- 
fare in remote seas mer inio piracy. Even 
to-day there is no pr iefinition, agreed 


»stitutes piracy; 


(q.v. Vol. X), anyone who : 
acts of violence at sea for pe 
on behalfofa regular government, 
as a pirate. He is ‘the common enemy of man- 
kind’, an OvrLAw (q.v. Vol. X) whose ship may 
be chased or sunk at will. In old days captured 
pirates might be put to death by their captors 
without more ado; now they must be brought to 
port and tried by a proper court. : 
There is not much piracy in the world to-day; 
but in the past there have been pirates at some 
time or other in most parts of the globe. In 
times when civilized peoples and their wealth 
were only to be found in small areas of the world, 
pirates from neighbouring and more backw: 
tribes used to prey upon the trade routes Re 
which this wealth was shipped. This happeneo 
for instance, in the days of Greece and Ro 
There were then, even in the heart of the Medi- 
terranean, nests of pirates who lurked among 
the islands and inlets and lived by plunder. 
When the Roman Empire wasfalling into cecina 
bands of Saxon pirates from the north ma 


ids dii i 


National Maritime Museum 


CAPT RTHOLOMEW ROBERTS WITH HIS SHIPS THE ‘ROYAL FORTUNE’ AND TIIE ‘RANGER’, AND BLEVEN PRIZES, LYING IN 
WHYDAM ROADS, COAST OF GUINEA, 1722 
Engraving from Charles Johnson's General History of the Pirates 


;d more frequent descents as the Roman 
became weaker. It was on pirate raids 
he Anglo-Saxons first found their way to 
> shores of Britain; and four centuries later the 

ag pirates made widespread plundering 
‘aids before the period when they took to exten- 
sive settlement (see Vixinc Surs). 

Around the coasts of western Europe in the 
Middle Ages, when stable governments were 
only slowly being established, there was a good 
deal of small-scale piracy; and there were still 
Pirates along the coasts of Cornwall and Ireland 
as late as the time of Queen Elizabeth and 
James I. Also, before there were regular navies, 
kings and princes who wanted to fight their 
neighbours at sea had to charter privately owned 
ships to do so; and it was not easy to ensure that 
these attacked only the enemy’s shipping, or 
that they ceased when hostilities were over. 


Edward III of England had to take special steps 
to ensure that Flemish merchants (who were his 
allies) could get back goods seized by English 
crews who did not confine their attacks only to 
the shipping of the enemy, the French king. 

During the 16th century, there grew up on 
the coast of north Africa whole communities of 
Moslems whose chief means of livelihood was 
piracy. These were the Barbary corsairs, some- 
times also called Sallee Rovers or Algerines, 
according to the part of the coast from which 
they came. The pirates of the ‘Barbary States’ 
were a power in the Mediterranean for some 
three centuries. 

At this time the goods most highly valued in 
Europe—jewels, silks, and spices—came from 
Eastern countries. The Barbary corsairs used to 
seize or plunder vessels carrying these cargoes on 
their way through the Mediterranean, or up the 
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west coast of Africa. For the most part corsairs 
were Moslems, and they used to enslave the 
crews of captured Christian vessels, putting them 
to work on building fortifications or in rowing 
their galleys. 

The Barbary corsairs were not suppressed until 
the beginning of the 19th century, when the 
French conquest of Algiers in 1830 finally put 
an end to the nuisance. Probably they could 
have been put down much sooner if the Euro- 
pean powers had really been united in wanting 
to get rid of them. 

'The pirates about whom we know most, how- 
ever, are the ones of European origin who were 
to be found mostly in tropical seas and on the 
east coast of what is now the United States, in 
the late 17th and early 18th centuries. It was 
then that there lived some of the most notorious 
pirates, such as Henry Avery, William Kidd, 
and Bartholomew Roberts. Among them were 
atleast two women pirates, Mary Read and Ann 
Bonny, who wore men's clothes and were bold 
and daring enough to pass for men even among 
their shipmates. It is from the histories of these 
people that most of the best-known pirate adven- 
ture stories are drawn. Daniel Defoe, the author 
of Robinson Crusoe, wrote about Henry Avery; 
other stories are to be found in Andrew Lang's 
True Story Book, while R. L. Stevenson's Treasure 
Island and Captain Hook in J. M. Barrie's Peter 
Pan have the same background. 

This outburst of piracy was one of the results 
of the race among the European nations to get 
at the wealth of the New World. The Spaniards 
and Portuguese were first in the field, and the 
latecomers—the English, the French, and the 
Dutch—were only too glad to make use of pri- 
vate adventurers, without inquiring too closely 
into their activities, In some of their exploits 
against the Spaniards even Drake and Hawkins, 
for instance, were little better than pirates. 

During the 17th century the prospects of loot- 
ing the ill-protected Spanish settlements in the 
Americas attracted men of a much rougher and 
more lawless type—fugitives from justice, run- 
away servants, and the like. The English and 
French governments still used the services of 
these ruffians, or ‘buccaneers’ as they came to be 
called, because their own regular navies were too 
small to protect isolated colonies, and also be- 
cause the buccaneers brought in Spanish gold 
and silver. Towards the end of the 17th century, 
as conditions overseas became more settled and 
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regular navies grew s! 
French governments ¢ 
the buccaneers. 

The favourite haunts 
the islands of the W: 
caneers of old had had t! 
ous islets with hidden in! 
places from which atta 
ships plying between 
between Europe and 
pirates also robbed si 
Ocean (then known as 
west coast of Africa, a: 


ger, the English and 
iy came to disown 


the pirates were in 
ies, where the buc- 
entre. The numer- 
'orded good lurking 
ould be made on 
vanish colonies, or 
h America. The 
z in the Pacific 
outh Seas), off the 
the Indian Ocean. 


There was a notorious pi ` base in Madagas- 
car, whence they raided ls belonging to rich 
Indian merchants and ces and sometimes 
also European merchan . Captain William 


Kidd was sent out from 
1696 to put down thes 
Ocean. But Kidd had 5 
buccaneering wars, so hi 
He was arrested and sc: 
where he was condemn 


igland in the year 
ates in the Indian 
brought up in the 
«self turned pirate. 
r trial to England, 
| hanged in 1701. 


The pirates used wha! kind of vessel they 
could lay hands upon—: irate careers began 
with the theft of a fishi t by a handful of 
men in a rowing boat, | ienced crews liked 


; enough draught 
; creeks and river 
could not follow 
;s violent and un- 
t drinkers of rum, 
who was too often 
is; his fellows of plot 
ough a pirate crew 


fast light vessels, with s? 
to enable them to sl; 
mouths where heavier 
them. Their way of li! 
disciplined. They were g 
and it was said that a pi 
sober would be suspected 
ting to betray them. Aithoug i 
often started by agreeing to share spoils evenly 
and to respect their women prisoners, it T 
that these agreements were seldom kept. Usu i 
the pirates elected their own captains, and only 
the most ruthless could hope to keep auton 
over them for long. Such was Edward E 
or ‘Black-beard’, who used in fights to p 
lighted tapers into the ends of his hair, and to a 
loaded pistols under the table at his lieutena 
as an after-dinner pastime. 

In early days pirates often had a good w d 
support from those on shore. The inhabi a 
of lonely settlements were glad of their e 
tion and of the gold pieces which the P 
spent. The Madagascar pirates were at one EU 
fitted out by otherwise respectable merchants * 
the English colonies in America, who e pe 
the cheapest way of getting valuable goods 
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the But in time the pirates became less affected by settlements of people speaking 
we! Chey then grew more brutal and took another Me (see Exousn LaxovAGE). We 
to : all kinds of craft, until everyone on can see from the names how, after the Anglo- 
sh | to get rid of them, By the middle Saxon invasions in the 5th and 6th centuries, the 
oft entury, the days of the most famous British language survived mainly in the West, 
pi: ` at an end. in Cornwall, Wales, and Cumberland. In these 


I 10t, indeed, the end of piracy. There 
wa s ‘epidemic’ in the 1820's in the West 
In n the Spanish American Colonies 
wei volt and the American and British 
nàv d to stamp out the slave trade, Even 
to-d re are Chinese pirates who live by 
rob! astal shipping in the neighbourhood 


of H «ong. A gang of pirates will board a 
coa mer disguised as passengers, and when 
well from shore, seize control and hand 
over ip to junks which, manned by their 
assoc have been lying in wait for her. 

B he world’s sea-borne trade as a whole 
pira no longer, as it once was, a serious 
men t 

Se ^ TRAVEL. 

PLA ‘AMES. The most primitive peoples 
give s to their villages, and the earliest 
writ rds we possess contain the names of 
citie se names are generally in some way 
descr of the place: they indicate who estab- 
lishe: first settlement, who lived there, what 
wasi' graphical situation or character, what 
had | ened there, or some such fact. There- 
fore : n often learn something about a place 
by stu ing its name—though of course modern 
imitati~s often confuse the matter. We can tell, 
howev-^, that if a place-name has -chester, 


-caster, or -cester in it, there was probably once 
a Roman camp (castra) there; if a name has 
a reference to an Anglo-Saxon god, such as 
Wednesbury, Kent (Woden), or Thundersley, 
Essex (Thor or Thunor), we can guess that an 
Anglo-Saxon settlement was made there before 
the Anglo-Saxons were converted to Chris- 
tianity; or if it is made up with, for instance, the 
words by and thor (settlement), such as Grimsby 
or Scunthorpe in Lincolnshire, it probably 
had a Viking foundation. Place-names such as 
Oxford or Swinford obviously indicate that at 
these places, before the days of bridges, the river 
could be forded by oxen or by swine (see Forp 
AND Ferry). 

The origin of many place-names in the British 
Isles can be traced to the various periods in 
British history when the language has been 


parts, therefore, we find the names Axe, Exe, 
Usk, and Esk—all derived from an ancient 
British word of which isca ‘water’ is an carly 
form, and rivers named Derwent, Dart, and 
Darent, which come from a British word mean- 
ing ‘river where oaks are common’, Some names 
derived from ancient British words survived in 
other parts of England as well as the West, Mal- 
vern comes from British words meaning ‘bare 
hill’, and the word pen meaning ‘hill’, found in 
a great number of Welsh names, is also found, 
for instance, in Yorkshire and Derbyshire. The 
British word ceto *wood' appears in the names 
Chute Forest and Chetwode in Buckingham- 
shire. Eccles and Ecclesfield come from the 
British word ecles which, like the Welsh eglwys 
*church', is derived through Latin from the 
Greek ecclesia ‘gathering’. The English often 


- called the British settlements which remained 


among them Walcot or Walton from walh the 
Anglo-Saxon word for ‘foreigner’, which they 
came to use for the Britons, and which has sur- 
vived to this day in ‘Wales’ and ‘Welsh’. 

The Anglo-Saxons called the Roman roads 
they found in Britain stret, a word which origin- 
ally came from the Latin strata, a ‘paved way’. 
Therefore places called Street, Streat, Stratton, 
Streatham, Stratford, Stratfield, Streatley are 
thus named because they mostly lie on Roman 
roads. 

The Anglo-Saxons or English, as we know, 
named places, as they named the days of the 
week, after their tribal gods, especially the pre- 
historic earthworks, half suspected of being the 
work of supernatural powers. Sometimes the 
earthworks were given names such as Grimsbury 
or Grim’s Ditch. Grim, which is related to the 
Old English word grima, ‘a mask’, was a name 
used for Woden, the chief of the Norse gods, 
because of the god’s habit of going about in 
disguise. The name ‘maiden’, as in Maiden 
Castle or Maidenbury, appears at least fifteen 
times in the British Isles, and is often associated 
with prehistoric EARTHWORKS (q.v. Vol. I); the 
word may indicate that these were thought never 
to have been captured. Curiously enough, a 
Byzantine fortress in Macedonia is called Avret 
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Hissar (Maiden’s Tower), and there is an Arabic 
Qasr-el-Banat, ‘Castle of the Maidens’, on the 
road from Aleppo to Antioch. 

Early English place-names, particularly in 
Kent and South Hampshire, often end in -ing 
or -ingham, the first part generally being derived 
from a personal name. These indicate settle- 
ments made by a chief with a band of followers. 
Thus Reading and Hastings are places where 
‘the people of Read(a)’ and ‘the people of Haesta’ 
originally made a settlement, and Sickingen 
in Germany means ‘Siggo’s people’. Names of 
counties often originated because of a group of 

` people who settled there. Norfolk and Suffolk 
mean ‘northern people’ and ‘southern people’, 
and Sussex and Middlesex ‘south Saxons’ and 
‘middle Saxons’; and Amiens, Rheims, and 
Soissons in France are from names of Gaulish 
tribes. 

English place-names often consist of a simple 
description of a place, as, for instance, Downe 
in Kent, which means ‘hill’, or Nettlebed in 
Oxfordshire, the meaning of which is obvious. 
Sometimes they consist of a word for a home- 
stead or village, such as ham, ton, worth, wick, 
stoke, borough, or bury, combined either with a 
personal name (Padworth in Berkshire means 
*Peada's enclosure’), or with a word which 
describes the settlement or its site, like the com- 
mon Norton and Sutton, ‘north’ and ‘south 
village’. In the north-east of England, where 
the Vikings raided and settled in the gth and 
roth centuries, they have left their mark in the 
characteristic place-name elements of by ‘settle- 
ment’, thwaite ‘clearing’, holme ‘island’, fell ‘hill’, 
and dale ‘valley’. 

Descriptive names such as Blaxton ‘black 
stone’, Radcliffe ‘red cliff’, and Whitchurch 
‘white or stone church’ are common, as are those 
marking an occupation, as Potterton, Bickerton 
(bee-keeper-town), and Woodmancote; a crop, 
as Barley Ryton and Wheatley; or an animal, as 
Oxton and Shapwick (Sheep farm). 

The Normans, who came in the late 11th cen- 
tury, bringing to Britain the early form of the 
French language then spoken, often gave their 
surnames to the places they owned. Thus le 
Pugeis has become ‘Poggs’ in Broughton Poggs 
in Oxfordshire and ‘Poges’ in Stoke Poges in 
Buckinghamshire. Stogursey in Somerset was 
originally Stoke Courcy, because the manor was 
held by William de Curci or Courcy in the time 
of Henry I. The place-name often shows the 
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class of person who once held the land under 
the feudal system, King’s Sutton or Lyme Regis, 
for instance, once belouccd to the King; Princes 
Risborough and Earls Barton to a prince or 
earl; Compton Bishop, Kingsbury Episcopi 
(Latin for ‘bishop’), ~uncaton, Monks Ris 
borough, Canonsleigh nged to ecclesiastics, 
and Temple Newsam b=ionged to the monastic 
order of the Knights I ar. 

Many names given Łv the Normans include 
the adjective beau or bel, "»cautiful' : for example, 
Beaumont ‘beautiful ! Beamish ‘beautiful 
mansion’, and Belvoir ‘beautiful view’. The 
common French place-name word, ville ‘town’, 
appears at a much later date, as do also the 
English burg and ion, and even the Greek polis, 
in the making of placc-nomes in the U.S.A, 
such as Maryville, Pittsburgh, Charleston, and 
Minneapolis—the first past often being thename 
of a person. 

Field-names are som: 
be traced back to land 
boundaries of estates in / 
But the greater number z 
often consist of nickna: 
plimentary, such as Ed 
and Largess, but uncom; 
as Beggars Bush, Hungry í 
are more common, Nax 
often found in American. pi 
fornia there are Hung 
Hollows, and places 
prospectors failed to find gold; and in Newfound- 
land there are Famish Cove, Empty Basket 
Breakheart Point, and Pinchgut Point, as well 
as Safe Harbour, Heart’s Desire, and Little 
Paradise. 

See also NAMES. 


PLANETARY TRAVEL, se IxrER-PLANETARY 
TRAVEL. 


PLIMSOLL MARK, sce SAFETY AT SEA. 


es very old, and can 
s mentioned in the 
glo-Saxon charters. 

:« quite modern, and 
. Some are com- 

. Garden, Fill Tubs, 
;entary ones, such 

i], and Little Worth, 
es such as these are 
--names. In Cali- 
lleys, Creeks, and 
i Humbug, where 


POLAR EXPLORATION, see Snow AND Ice 
TRAVEL; see also Vol. III: POLAR REGIONS. 
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PORTS AND HARBOURS. A harbour zi ? 
place with water deep enough to float ed d 
free from obstacles to navigation, and sh us 
enough from storms to allow ships to lie 
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in port is a harbour which is regularly 
usc isy community on shore for loading 
or u g ships’ cargoes, With the growth 
of s« :unications during the last century, 
pra all harbours in densely populated 
co ive become ports. Most ports are 
: mouths of navigable rivers, or some 
r course, or on sheltered arms of the 
he case of London on the Thames, 

the Mersey, Glasgow on the Clyde, 


fou 
wa 
sca, 


Liv 


Sou ı on Southampton Water. London 
is th st port, not only in the British Isles, 
but British Commonwealth, dealing 
anni vith ships of a registered tonnage of 
45m and carrying 39 million tons of cargo. 
Som of the biggest ports in the world are 
New . Antwerp, Rotterdam, and, before 
the S World War, Hamburg. 

A n port must allow ships to make a 
quicl ‘ound’ between trips, for a ship costs 
a g ! of money to run, yet earns it only 
whe a. 

Al sorts are run by a governing body. 
Org on is complex, and differs in the ports 
of th ld. It can be broadly divided into 
two :—the one dealing with ships, the 
othe cargo. 

S: gation is essential for ships (see LIGHT- 
HOU o Licursmips, and Buoys). Most 
port a channel kept clear by DREDGERS 
(q.v. ndon, whose tide rises and falls about 
20 f: s a dredged channel 30 feet deep at 
ordina low water and 1,000 feet wide. This 


alloy sels up to 35,000 tons to navigate up 
the Themes. 

When a vessel comes near a port, it is usually 
boarded by a Prior (q.v.) who advises the ship 
master. The Port Health Authority sends its 
officers aboard to see that the ship is free from 
infectious diseases, and, if necessary, to send in- 
fected people to hospital. All ports issue traffic 
rules, in which sound signals, lights, prohibited 
anchorages, and other details are laid down. 
Towage services are maintained by the port 
authority and private firms (see Tuas). The big 
ship-tugs which help large vessels in and out of 
docks are used not so much to pull the vessels 
as to help them to manceuvre. 

If the ship is carrying general cargo, it will 
usually be moored alongside a quay or pier. It 
may be secured to a mooring buoy, and the 
cargo discharged over the side, into barges or 


coasting vessels. In London and Liverpool the 
4852.4 
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Meany Docks G Harbour Board 
DISCHARGING TEA AT LIVERPOOL DOCKS 


big difference between the levels of high and low 
water has led to the building of enclosed docks, 
the water in which is kept at a constant level by 
pumps. Ships lie alongside the quays in these 
docks, always at the same level, whatever the 
height of the tide in the river outside. Vessels 
enter and leave through locks which, in prin- 
ciple, are the same as those on canals (see Locks 
AND Wers). Southampton has less tidal range 
(see Tres, Vol. III) than the Thames, and the 
greater depth at low water allows large ocean 
liners, such as the Queen Mary and Queen Elizabeth, 
to lie at open quays; there is no lock between 
them and the sea. Small vessels and craft are 
not so much affected by the rise and fall of tide. 
Hundreds of wharves line the Thames at which 
barges, coasters, and even ocean-going ships, 
although afloat at high water, sit on the mud at 
low tide. 

In addition to the great ship-building ports in 
the north of Britain, where long overhauls of 
vessels take place, all large ports carry out main- 
tenance work and ship repairs, often in dry 
Docks (q.v.), which allow engineers and painters 
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to work on the under-water parts of a vessel's 
hull. All ports provide ships with supplies of 
fresh water as well as coal, oil, and petrol. The 
fuel may be loaded direct from the shore or from 
a special ship. 

A port must be easy of access to the inland 
population which produces goods for export and 
consumes the food or raw materials from over- 
seas. Thus the port must be well served by 
arterial roads, rail connexions with a main line, 
and inland waterways. An enormous number 
of packages is handled in a large ship, and 
their movement employs a constant stream of 
road vehicles, rail trucks, coasters, and barges. 
If this distributive transport were not available, 
all our ports would speedily become choked with 
cargo and with ships waiting to unload. So the 
lay-out of a modern port must include railway 
MansHALLING YARDS (q.v.), where goods trains 
can be ‘broken up’ and the trucks shunted along- 
side the ship; it must have loading bays for all 
forms of land transport; it must also provide 
tugs to tow barges to and from the steamer 
berths. 

Much cargo is loaded and unloaded by ships’ 
derricks, movable arms attached to the base of 
a mast. For very heavy objects, such as loco- 
motives and large pieces of machinery, the bigger 
ports maintain a floating crane to lift weights up 
to 150 or even 200 tons. The lighter kinds of 
‘bulk cargo’, such as loose grain, seeds, and nuts, 
are discharged by suction elevators, on the prin- 
ciple of a vacuum cleaner. Floating elevators 
alongside the ship may suck up the bulk cargo 
and discharge it into barges, or the ship may 
be taken alongside a granary or mill, where 
fixed elevators will suck the cargo into storage 
chambers. 

Wide use is also made of mechanical Con- 
veyors and Cranes, Lirts AND Horsts (qq.v. 
Vol. VIIT). In many ports, cargo can be safely 
stored until needed in large WAREHOUSES (q.v. 
Vol. VII), specially equipped for such things as 
frozen meat, dairy produce, leaf tobacco, and 
wool, 

A large reserve of labour is important in a 
big port. Besides pilots, dock-masters, engineers, 
watermen, crane drivers, tug crews, and other 
highly skilled men, an army of dock labourers 
finds employment, for a great deal of cargo can 
still only be dealt with by hand. Stevedores are 
the skilled men who load and discharge ships. 
Men who handle cargo at British ports are all 


322 


now employed by +! 
Board. 
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trade. The Long Walis 
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National Dock Labour 
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toms’ examination, and 
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“ficial ports. They tied 


ing rings at the river- 
y gangways up which 


ik carrying goods, Sea- 


hed in shallow water, 
trong hulls to stand the 
ones. Sheltered coves 

e obvious first harbours, 
sary for beaching and 


Caesar came to Britain 


crawn up on shore, and 


unused to tidal waters, 
ıt a very early date; 
ERIAN city of Ur (qv. 
capitals of Memphis 

. The port of Athens 
aontory with a land- 
and two small har- 
irst built as a naval 
iouses! (which were 

xl 20 feet wide); later 


sys and warehouses for 


ected the port with 
or safe from starvation 


of Syracuse on the 


east coast of Sicily is said to have been foun 


by the Greeks in 734 s.c. The original settle- 
ment was in the island of Ortygia, which was 
joined to the mainland by a mole in the 6th cen- 
tury B.G., 

When Alexander the Great conquered Em 
in 332 B.C., he determined to build a port whi 
would keep open his communications E 
Europe and take the place of conquered V. 
in the trade of the Greek world. He sailed do 
the Nile from Memphis and founded his p. 
Alexandria, on a neck of land between the F 
and Lake Mareotis. Three-quarters of a ad 
distant lay the island of Pharos. pe 1 
joined it to the mainland by a stone mo d à 
the east of it was the great harbour, ane . 
the west the naval port with an inner i 
The harbours were given a trading ie 
magazines, and proper docks. Two nes n 
years later the Great Lighthouse was wh 


tis 
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DOVER HARBOUR IN 1543 


ind, the first LIGHTHOUSE (q.v.) in the 


1 enicians, Greeks, and Romans under- 
ly the needs of sea power and chose 
ours well. They had the engineering 


skil inlimited slave labour to build moles 
and alls. Their commerce wasso developed 
ast : the erection of docks, wharves, and 
war s necessary; they levied customs duties 
to} ihe upkeep of the harbours. They were 
fort in living on the shores of the land- 
loci id almost tideless Mediterranean sea, 
whi plified engineering problems. 

a stimportant harbour of Roman Britain 
was borough (Rutupiae) , on the west bank 
of tho -hannel which then separated the Isle of 
Tha om the mainland of Kent. The original 
fortifications were erected by a landing party in 
A.D. 43 and used as a base for the Emperor 
Claudius's conquest of the country. A huge 
masonry base was erected for a lighthouse; 


magnificent buildings were put up, and mer- 
chants thronged the harbour; thousands of 
Roman coins found there testify to 400 years of 
business. As Roman London grew in impor- 
tance, ships sailed up the Thames to Walbrook, 
where the first fort was built; two river gates 
existed at Billingsgate and Dowgate. The ports 
of Britain became increasingly busy as the 
country developed into a granary for Rome. 
When the Romans left Britain, their great 
ports decayed. Saxon ships, like the Viking ships_ 
after them, were beached in shallow harbours or 
tied up in the rivers. The Vrne Suis (q.v.) 
were provided with a rope to pull up the stcer- 


ing oar to prevent its being damaged when the 
ships were dragged up the shelving beaches. As 
England, however, developed into a nation the 
five ports nearest to France—Sandwich, Dover, 
Hythe, Romsey, and Hastings—became impor- 
tant for trade and defence. They are mentioned 
in Edward the Confessor's time, and William 
the Conqueror set aside these ‘Five Ports’ or 
Cinque Ports, and the coast-line on which they 
lay, as a division—like a county. In the days 
before a regular navy was set up, these ports had 
to provide ships and seamen for defence. In 
return they had many privileges, such as exemp- 
tion from taxes and the right to hold their own 
courts of law. At their head was the Warden of 
the Cinque Ports, who lived in Dover Castle. 
The office of warden still exists, and is conferred 
as an honour upon some great man of the time. 
The sea has now receded, and only Dover still 
remains an important port. 

The growing trade of the Middle Ages led to 
important developments. It became customary 
for the maritime nations to have their ‘streets’ or 
head-quarters in most of the great ports of the 
East. By 1250 the English had their ‘street’, for 
instance, in the port of Acre. Exclusive privileges 
were granted to the great CHARTERED CoMPANIES 
(q.v. Vol. VII), as well as the merchants of the 
Hanseatic LEAGUE (q.v. Vol. VII), who had a 
depot in London. From the beginning of the 13th 
century certain ports were set aside to handle 
all the wool exported from the country to make 
it easier to collect the customs duties. These 
were called Staple towns, and the chief of them 


was Calais. 
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London, which lay at the centre of Britain's 
road system and also on the Thames, gradually 
grew into a great trading port. Lonpon BRIDGE 
(q.v.) marked the upper limit of navigation for 
sea-going vessels. There were quays enough 
along the river for the shipping of the day, and 
small boats in their hundreds to help unload or 
to ferry passengers across the river from the 
‘steps’ which led down to it. The masts of the 
Thames were to the Elizabethan a sign of his 
country's greatness. The new naval dockyard 
at Deptford founded by Henry VIII was under 
the control of Trinrry House (q.v.), the corpora- 
tion which is still in charge of all coastwise lights 
and navigation signals. It was at Deptford that 
the GoLpEN Hinp (q.v.) anchored on returning 
from Drake’s voyage round the world. 

In the west of England, Bristol was rising 
rapidly to pre-eminence. The harbour had been 
improved in the 13th century by the cutting of 
a new channel for the River Frome. Then its 
Company of MERCHANT ADVENTURERS (q.v. Vol. 
VII) was formed, and from its quays John and 
Sebastian Cabot set out in 1497 on the voyage 
to Newfoundland. Bristol remained the greatest 
of the provincial ports, engaged mainly in the 
slave trade, till the 19th century. 

The docks at London date from the 17th cen- 
tury, when the increasing size ofships and volume 
of trade made it necessary to undertake the 
building of enclosed basins in which the water 
level could be maintained at low tide by means 
of gates. The first basins were built at Rother- 
hithe, Deptford, and Blackwall, where the East 
India Company berthed its ships. There were 
over thirty landing places by this time on the 
north bank of the Thames, and London was the 
busiest port in the world except Amsterdam. In 
the early 19th century the first modern walled- 
in docks were built for London shipping; they 
were at Poplar, Wapping, and Rotherhithe. 
Later came the large Royal Albert and Victoria 
Docks, to take the biggest ocean-going vessels of 
the day. Then a line of docks was built at 
Tilbury. 

In 1900 a Royal Commission was set up to 
investigate the running of the London docks, and 
to make suggestions for their improvement. It 
reported that the river was in need of dredging, 
and that the port was not re-exporting as many 
goods as it had done earlier. In 1908 the Port 
of London Act set up the Port of London 
Authority, which now controls the port, though 
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POSTMARKS AND POSTAGE STAMPS. 
Post Office officials mark the outsides of letters 
or parcels in certain ways to facilitate their pas 
sage through the post. These postmarks E 
refer to dates of posting or of receipt, or to t e 
amount of postage paid or due. They may he 
instructions for special treatment, as Mo 
registered packet. The earliest British po 
appearing in manuscript on Tudor letters, oe 
that the letter so marked concerned ‘His or d 
Majesty's Special Affairs’, and instru E. 
messenger to ‘Haste, Post Haste for Life for W. 
In 1661 hand stamps were introduced for d 
ing letters with a small round postmark Hb. 
the date of posting. In 1663 another hand s di 
making an oblong mark, was introduced Bie. 
cate the amount of postage due on inco in 
overseas letters. Until adhesive stamps he be 
however, the amount of postage paid or 

collected on letters was more genera 
in black or red on the front of the letter. 


lly written 
During 
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Fox Photos 
A PART OF THE PORT OF LONDON 
The King George V Dock is in front, the Royal Albert on the right, and the Victoria at the back. 
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the late 18th and early 19th centuries improved 
date-stamps were adopted with more modern 
designs. 

In 1840, when the penny post was first intro- 
duced by Rowland Hill, the first postage stamps 
were issued. Stamps, as well as stamped letter 
sheets and envelopes, were placed on sale for 
public use to facilitate postal operations and in 
particular to bring to an end the system of 
collecting postage on delivery. The earliest 
British stamp was the 1d. black. This stamp bore 
the head of Queen Victoria copied from a medal 
designed by William Wyon of the Royal Mint, 
and engraved by hand. 

To-day more than 7,000 million stamps are 
used in Britain in a 
year, and are printed 
in enormous numbers 
by quick modern pro- 
cesses. They are print- 
ed on specially water- 
marked paper and, 
apart from stamps of 
high value, by a pro- 
cess called photo- 
gravure.  Reproduc- 
tions of the artist’s 


EXPERIMENTAL DESIGN FOR 
PENNY STAMP, 1039 


à : 
kae EA Ca oan DÉ 
3 84 nera mode GO DOOR... (43. ADI SIME OR 70 PLAIN SENE 
A MID-I9TH-CENTURY EFFORT TO INTRODUCE A WORLD PENNY POST 
Envelope decorated with propaganda and bearing a ‘penny red’ stamp, which succeeded t! 
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ny black" 
design are transferred by a p! raphic pro- 
cess and reproduced by etchi: ; on copper 
covered rollers from which ti- stamps are 
printed. Stamps of value fro: 6d. to £1 


are still printed by a line-engra 
Process Repropuction, Vol. Vii). ; 

The stamps on letters are canc | !ed in sorting 
offices for the most part by high speed stamp 
cancelling machines, which overprint the stamp 
and also impress the date and time of posting On 
the letter. 


process (st 


See also Vol. IX; Sramp COLLECTING, 


POST OFFICE, HISTORY OF. Human beings 
normally communicate with each other by signs 
and speech, but when separated by a distance 
greater than the range of vision or sound, they 
send a message. In the earliest time MESSENGERS 
(q.v.) delivered such messages by word of mouth; 
but after writing became common, they wer 
given letters to carry. Originally the messengc 
carried his letters the whole distance, sometime 
on foot but generally mounted: but it was soon 
found that his journey could be speeded up ifhe 
changed his horse for a fresh one at each stage 
or post along the road. Later, when letters be- 
came numerous, it was arranged for them to e 
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passed fre nessenger to messenger or from post 
to post is the origin of the postal system in 
all cou: . There are many references to such 
system c Bible and in the early histories of 
Persia, ( ~ Rome, and China. 

In t intry the postal service developed 
from t z's Messenger service—a service 
which s sts under Foreign Office control, 
for dif! purposes. Messengers known as 
herald ivants, nuncii, or cursorii were em- 
ployed ll monarchs to convey dispatches 
under : warrant, They travelled the road 
demand esh horses and guides in the King's 
name fr: ;c authorities in the large towns on 
the way. London had to keep at times a stud of 
horses ible for the use of the Royal mes- 
sengers | when not required for the use of 
the Kin essenger service, these horses were 
made a ble for hire by the general public as 
hackne es, a service which later developed 
into th kney carriage and Stace Coach 
services ). 

Abor 12 Henry VIII appointed Brian 
Tuke, f Cardinal Wolsey's officials, as 
Master osts, and his duty was to organize 
posts al. he main roads by means of which 
royal m gers and officers of state could travel 
in perso news and instructions could be sent 
by lette: he speed ofa horse. As time passed, 
such a: ements became fairly well estab- 
lished, a». che duty of maintaining horses and 
men reacy to meet royal requirements was 
transferic: to innkeepers in the post-towns. 
These became in effect Postmasters in charge of 


post-houses, Gradually the public began to use 
this service more and more for private travel and 
for sending letters under private arrangements 
with the Postmaster-innkeepers. 

During Queen Elizabeth’s reign the carrying 
of letters became much more confined to the 
royal posts. Under a proclamation of 1591 the 
public were required to use only the royal service 
for travelling and for sending their letters abroad. 
The object of the rule was to enable a watch to 
be kept over the comings and goings of plotters, 
and over the circulation between this country 
and the Continent of letters dangerous to the 
state. The proclamation was repeated by James I, 
no doubt for a similar reason. 

The public who used these services were re- 
quired to make their own arrangements for pay- 
Ment with the various postmasters. In 1635, 
however, King Charles I issued a proclamation 
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throwing open to the general public the royal 
system of posts for sending letters, but not for 
the hire of horses, on condition that letters were 
paid for at a price based on the distance covered. 
This postage was intended by the King to help 
in meeting the heavy cost of maintaining the 
service, then estimated at about £3,400 a year. 
Thomas Witherings, a courtier of experience, 
was made Chief Postmaster to organize the 
system. The Civil War of 1642-52 interfered with 
the development of the system; but after the 
war Cromwell decided to maintain and develop 
it as a parliamentary instead of a Crown institu- 
tion. By an Act of 1657 he placed the control 
directly under a minister, a member of Parlia- 
ment to be known as a Postmaster-General, with 
an office in London to be known as the General 
Post Office. Under Charles II, James II, and 
William III the service was developed still 
further, and the revenue from it became a 
valuable source of royal income. Dates of post- 
ing began to be stamped on letters from 1660, 
and a London Penny Post, started by William 
Dockwra in 1680 as a private venture, was added 
to the State postal service in 1682. 

A continual source of difficulty at this period 
was the fact that postmasters could easily divert 
to their own pockets money which should have 
gone to the revenue of the Post Office. They 
generally did this by diverting letters from one 
road system to another by unofficial cross-posts, 
so that they avoided London, the only place 
where the postages on letters were assessed and 
checked. This difficulty was largely overcome 
in the 18th century when travelling surveyors 
were appointed to check the contents of the 
mails. Ralph Allen of Bath (1694-1764) set up 
official cross-posts joining one main-road system 
with another. Postmasters and others, however, 
continued often to abuse the ‘franking’ privilege 
—the privilege of sending letters free of postage, 
which had been granted to Peers, Officers of 
State, and members of Parliament, and later 
extended to Post Office officials generally. At 
first the sender had only to write his name or 
title on the letter, but in the 18th century the 
privilege was more closely defined, and anyone 
exercising his right to frank a letter had to give 
his full address. Even so, the privilege continued 
to be used too freely, frankers often sending their 
friends’ letters under their own signature. The 
privilege for individuals was abolished in 1840, 
though it continued to be used (as it still is) for 
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SORTING MAIL IN A TRAVELLING POST OFFICE 


government communications, such as income- 
tax forms. 

Inthe 17thand 18th centuries the postal officials 
had great difficulties with the dishonesty and 
unreliability of the poorly-paid, lazy, and ill- 
mounted post-boys. Because of this, from 1784 
onwards John Palmer's plan was adopted for 
sending the mails in well-guarded stage coaches, 
provided with good horses. This revolutionized 
the postal system of Great Britain, giving it a 
reputation, which it still holds, as a reliable and 
efficient service. Railways displaced the mail 
coach services from about 1830 onwards. In 
the early rgth century, mainly as a result of the 
Napoleonic wars, the public began to find the 
state postal service so costly that they would 
often avoid using it, and would send their letters 
illegally by private means, such as stage coaches 
or carriers, thereby depriving the State of much 
revenue. No solution of this problem was dis- 
covered until 1837, when Rowland Hinr (q.v. 
Vol. V) produced his famous plan for sending 
letters at a uniform rate of 14. per 3 oz., irrespec- 
tive of distance. This scheme secured immediate 
public support; it was made official by Act of 
Parliament and was introduced in January 1840. 
Before many years had passed, most European 
countries had adopted the principle of uniform 


postal ch: irrespective 
of distan: d this is now 
used all the world, 
An essen iture of the 
reform w it all letters 
had to b l for before 
they were and special 
envelopes small adhe- 
sive pri ibels (now 
known as ige stamps) 
were inti d. Stamps, 
which w irst used in 
Great Brita 6 May 1840, 
have also ł universally 
adopted 
Since the early rgth cen- 
tury, other i::portant postal 
services have been developed. 
In 1838 it v iade possible 
to send mor y the post by 
the moncy ler PAYMENT 
service (q. l. VII), and 
GP.0. in 1881 th ipler method 
of sending all sums of 
money by al order was 
introduced. The Travelling ; Office on 
railways started in 1838 (se OST OFFICE, 
Mopern). In 1841 the syste jf registering 
valuable letters and parcels bc: and by 1878 
a system of compensation for the =s of registered 
items in the post was working, In 1861 the 
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Post Office Savings Bank (see IN ^: 
ent system of 


Vol. X) was opened, but the p $ 
savings certificates was not started until 1911. 
The parcel-post service both for overseas and 
inland delivery was working by 1883. In recent 
years the postal services have been further im- 
proved by the introduction of Arx Mau and i. 
GRAPH services (qq.v.), and also by the use 9 
helicopters to carry mail (see Rov )RORAFT). . 
The Universal Postal Union, through which 
the international postal services of all countries 
are now co-ordinated, was established in 1874. 
In Great Britain, since 1870, the Post Office 
has been charged under the Postmaster- Generals 
monopoly with the administration of all pub ily 
"TELEGOMMUNICATION services (q.v.). At the ee 
the only service concerned was the telegrap 
service, which had developed under private an 
railway company enterprise from the inventions 
of Wheatstone, Cooke, and Morse some years 
earlier (see TELEGRAPHY, HISTORY OF). - h 
Soon after the Government had acquired the 


329 


telegra cervice for £10,000,000, the State 
mono} nd revenue were threatened by a 
telecor ications invention known as the 
TELE: q.v.). Following a legal test case, 
howes ich ruled that a telephone was a 
teleg: he state monopoly was assured, and 
all op of such services for public use were 
requi: take out a licence with the Post- 
maste eral. These services were for the 
most | transferred to the State in January 
1912, the Government bought the assets of 
the N | Telephone Company. 

Th ish Post Office now transacts business 
onav le. In the year 1948-9, for instance, 
7,667 ion letters were posted for delivery 
within country and 383 million for delivery 
abroa ‘wo hundred and fourteen million 
parcel e delivered within Britain, and over 
25b n : were handled to and from foreign 
count; Over 53 million telegrams were sent, 
and ti were altogether some 5 million tele- 
phone ise. 

Seea! st OFFICE, MODERN; PosrTMARKS AND POSTAGE 
Stamp 
POST ^;FFICE (Mopern). The work of the 
Post © ice is very varied. Its primary business 
is the --lUection, conveyance, and delivery of 
letters, packets, and parcels, and this yields the 
largest » nual income—nearly £85,000,000. It 
is also responsible for the Inland and Overseas 
TELEGRAPH and TELEPHONE SERVICES (qq.v.), 


all of which have developed during the goth cen- 
tury. i» January 1912 there were about 700,000 
telephones; in January 1950 there were more 
than 5,000,000. The Post Office remits money 
by money order and postal order (see Pay- 
MENT, Vol. VII). It also undertakes various 
other State services for which its vast organiza- 
tion affords convenient machinery. These are 
generally called agency services, and include the 
Post Office Savings Bank, the issue and repay- 
ment of Narionat Savines Certificates, the 
payment of various Pensions (qq.v. Vol. X) and 
allowances on behalf of other Government 
departments, the issue of licences, including wire- 
less and motor licences, and the sale of insurance 
and entertainment duty stamps. The Post Office 
1s, therefore, a very large and important national 
service, and it has a very high reputation for 
efficiency. 

The Postmaster-General (a political appoint- 
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ment) is the head of the Post Office, and is 
responsible to Parliament for its conduct. The 
Director-General (a permanent appointment) is 
the chief adviser to the Postmaster-General. The 
Minister also has as advisory bodies on matters 
of general policy a Board of about twelve prin- 
cipal officials and a Post Office Advisory Council, 
composed of prominent men and women in 
public and commercial life outside the Post 
Office. Under the Director-General, and his 
two Deputies and one Assistant Director-General, 
are a body of heads of various departments of 
the Post Office and also ten Regional Directors. 
Post Office administration is decentralized as 
much as possible, Headquarters being respon- 
sible for policy, the Regional Directors for its 
execution, and the 56 Telephone Managers and 
470 Head Postmasters for its local application. 
There are altogether in Great Britain and 
Northern Ireland some 24,000 post offices, 5,800 
telephone exchanges, and a total of about 
350,000 staff. , 

The Post Office conveys the mails by the 
ordinary transport facilities provided by the rail- 
ways, air corporations, and, for overseas mails, 
shipping companies. It has the right to control 
the timing of certain trains essential for carrying 
mail, especially those on which there are Travel- 
ling Post Offices. Some trains are composed 
wholly or partly of coaches specially constructed 
as sorting offices and manned with a sorting staff. 
Letters with an additional fee can be posted in 
a special posting-box in these coaches at each 
station at which the Travelling Post Office stops. 
The staff are responsible for dropping and pick- 
ing up mail-bags by means of special train and 
trackside apparatus while the train travels at full 
speed—perhaps nearly 70 miles an hour. Each 
of these mail-bags is enclosed in a strong leather 
pouch, which is suspended from a stout metal 
arm. The travelling train catches the trackside 
pouch in a strong rope net fixed to the side of 
the coach. It drops pouches from the train into 
a similar net which is fixed on the side of the 
railway track. In this way mail can be exchanged 
without stopping the train, and a very quick 
postal service can be provided, 

In London the Post Office has used for many 
years a special underground ‘tube’ railway, 
which runs from the Eastern District Office to 
Paddington Station, linking together, over a 
distance of 6} miles, a number of principal sort- 
ing offices and most of the railway termini north 
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THE POST OFFICE UNDERGROUND RAILWAY, LONDON 


of the Thames. The trains are driverless, are 
automatically controlled, and run at a speed of 
35 miles an hour between stations. Nearly 12 
million mail-bags are carried by the railway 
every year. Mail-bags are carried down to the 
railway by lifts and gravity shoots, and tipped 
into wheeled containers, which are then wheeled 
on to the trucks ofthe train. At their destination 
the containers are wheeled off and tipped into 
a cradle, so that the bags fall on to an elevating 
conveyor which carries them up to the sorting 
office. 

The Post Office supplements the ordinary 
transport services, and collects and distributes 
mail in country districts, by a fleet of some 
10,000 postal motor mail-vans; and about 17,000 
bicycles are used by local postmen. 

About 22 million letters, exclusive of parcels, 
are posted and delivered each day in Great 
Britain and Northern Ireland. When the post- 
man clears a post-box, he carries the letters, 
cither by mail-van, bicycle, or on foot, to the 
sorting office, Here the letters are heaped on a 
table and ‘faced’, that is, they are placed address 
side up with the stamp in the right-hand top 
corner. Small packets and newspapers are put 
aside to be treated separately. The faced letters 
are then postmarked either by hand or by being 
passed through an electrically operated stamp- 
cancelling machine at the rate of about 500 a 


minute. This postmark both « 
and dates the letters. Any sta: 
the impression, as well as thos the packets 
and newspapers, are cancelled by hand. 

The letters are then sorted into pigeon-holes, 


ls the stamp 
vhich escape 


first by counties and large towns, and then sub- 
divided into towns and districts, ready to be sent 
on. Letters for delivery in London are forwarded 


iccording to 
ı the address, 


to the appropriate delivery ofti 
the district letters and number « 


for example, London, S.W. 11. Packets and 
newspapers are sorted separately into mail-bags 
which are hung within iron frames called drop- 
bag fittings, each labelled with its place O 


destination. The letters, when sorted, are tied 
into labelled bundles and dropped into the same 
mail-bags. Registered letters and packets are 
dealt with in locked rooms, and immediately 
before dispatch are placed in the appropriate 
mail-bags. When the bags are ready, they. ge 
tied up, labelled, and sealed with specs 
marked sealing presses bearing the name of es 
sorting office, In each bag is enclosed a ‘bil 

which states to the receiving office what are 18 
contents. One of the world’s largest sorting 
offices is at Mount Pleasant in Clerkenwell, Lon: 
don, where all the letters for the provinces poste 
in the City are sorted. Letters for distribution 1? 
the centre of London or abroad go to the e 
sorting office in King Edward Street, where t 


331 


Office for business across the 
ited. 
| mail-bags are then sent to the 
by mail-van or, if the station is 
tric or petrol truck. The letter 
on to the appropriate trains by 
postme: ugh parcel mails are generally 
handled ixe railway staff. At the place of 
destinat nail-van is ready, probably drawn 
form, to receive the bags. At cer- 
re the railway station and sorting 
he two are linked by a subway 
belts. 


London í 
counter 
The 
station 
close, ! 


mails à: 


up on t! 
tain ofl 

office ac 
and con 


At th ry office the bags are ‘ticked-in’ 
and, af areful examination of the seals, 
opened. bundles are then sorted for sending 
on or for very. Those for delivery are further 
sorted by 1>e delivery postmen into the correct 
order for (cir delivery route or ‘walk’. There 
are often direction orders in the office for cer- 
tain add. :es, and letters for these are re- 
addressed -d forwarded. The registered letters 
are hando cut to each postman from the special 
enclosur d for these he must bring back a 
signed re: pt to show delivery. The postmen 
then pro «| on their rounds, often making 
collection. vom letter-boxes on their return 
journeys. 

Behind vse operational services and depart- 
ments so described there are large depart- 
ments prov «ling all the varied equipment needed 
to keep ti- postal services running smoothly— 
mail-bags and uniforms, cable and telephone 
equipment, motor vehicles, and stationery have 


to be provicied in large quantities. The Engineer- 
ing Depariment has, of course, the responsibility 
for maintaining not only the motor vehicles, but 
also the plant for the '"TELEGOMMUNICATION ser- 
vices (q.v.). A large research station at Dollis 
Hill on the outskirts of London is occupied in 
work in this highly specialized field. 


See also Posr Orrice, Hisrory or; POSTMARKS AND 
Posracr Stamps; Arr Mat; Express LETTER. 


PRESSURE CABIN (Arrcrarr), se Hic 


ALTITUDE FLIGHT., 


PRIMITIVE SHIPS. Man’s first water-craft 
were probably used, not on the sea, but on rivers 
and lakes. Early settlements were formed near 
these, and in the days of dense forests they were 


easier than land to travel òn (see RIVER NAVIGA- 
TION). : 


PRIMITIVE SHIPS 

From our knowledge of primitive peoples of 
modern times, we suppose that man first sup- 
ported himself in the water by holding on to a 
natural float with his hands, such as an unhusked 
coco-nut or drift log. The next stage depended 
upon the material at hand: carly peoples used 
logs of wood, bundles of reeds, or the inflated 
skins of animals on which they could sit astride, 
or which they could build up into rafts to be 
stood or sat upon; in forest regions primitive 
man might come to use cither a dug-out or bark 
Canoe (q.v.) or coracle, such as are still used by 
many primitive peoples. 

The coracle was round and had a frame of 
wood (usually willow) covered with the skins of 
animals. It was very light and could be carried 
over land where a stretch of the river was diffi- 
cult to navigate. In North America travellers 
by canoe regularly have to carry (or ‘portage’) 
their boats-and all their goods past waterfalls. 
Coracles were much used in Britain; even now, 
covered with tarpaulin, they still survive on a 
few rivers; near the River Teifi in Pembroke- 
shire, for instance, one may easily meet a couple 
of men walking along the road with their coracles 
on their backs. The Greek historian Herodotus 
tells us that the Assyrians used coracles to carry 
wine-casks down the River Euphrates to the city 
of Babylon. There the willow frames were sold, 
and the skins carried back by donkeys to be 
used again. Boats of this type, and also rough 
rafts supported on inflated skins, are used to this 
day on the Tigris and Euphrates. 

Another type of primitive craft still in use in 
India, the East Indies, and South America is the 
catamaran. This is formed by lashing together 
a group of logs, usually three; the centre one is 
the largest, and its fore end is slanted, as a cut- 
water. A sail can be carried in moderate weather 
if the craft is provided with an outrigger, that is, 
a log fixed parallel to the boat, and attached to 
it with timber cross-pieces. The boat cannot 
then turn over without submerging the log or 
lifting it out of the water. The Maoris of 
New Zealand (q.v. Vol. I) voyaged 2,000 miles 
from the Cook Islands in large outrigged double 
canoes which ran by sail before the prevailing 
north-west winds. Other inhabitants of the 
Pacific made almost unbelievable journeys in 
these simple craft. 

Progress in the development of the boat came 
chiefly through the dug-out, but it came slowly 
—and the first dug-out itself appears surprisingly 
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late in man's history. A great many dug-out 
canoes have been discovered buried by the rivers 
and marshes of the British Isles. In theirsimplest 
form they have been hollowed, often with the 
help of fire, from a single tree trunk—mere 
troughs with solid blunt ends, anything from 
8 feet to 35 feet in length. One ancient boat 
found at Brigg in Lincolnshire (Fig. 1) was made 
from a perfectly straight oak-tree which, allow- 
ing for the removal of bark and sapwood, must 
have been very large. The canoe measured 
47 ft. 6 in. long, about 5 ft. wide, and 2 ft. 9 in. 
deep. The log had been roughly squared, and 
the canoe had a flat bottom and straight sides, 
except towards the bow end where it became 
semicircular. The stern end was closed by two 


FIG. I, BOAT FOUND AT BRIGG, LINCS. 


A. The boat with tingle on bottom. B. Tingle. C. Method 
of attaching tingle. D. Stern board of boat 


boards, slotted into the sides of the canoe and 
caulked with mosses. All dug-outs are liable to 
crack on the side and must be patched, and the 
Brigg boat had a remarkable patch on her side. 
A leaf-shaped oak board or ‘tingle’, 6 feet long 
by 6 inches in the middle, had been stitched by 
thongs to the outside of the canoe. Solid ridges 
were left across the inside of the bottom of the 
canoe, to strengthen the hull. This boat is 
valuable as a stepping-stone between the pure 
dug-out construction and the complex built-up 
plank boat which we believe evolved from the 
dug-out. 

Two boats now in the National Maritime 
Museum at Greenwich were discovered at North 
Ferriby, on the banks of the River Humber, in 
1937, and were salved in 1946. These boats 
show a jump from the dug-out to the built boat, 
The more complete of the Ferriby boats measures 
43 ft. 6 in. long by 5 ft. 4 in. broad, and is built 
of oak. "The bottom of the boat is formed of 
three planks—a heavier plank in the centre be- 
tween two others, and at the bow end the central 
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FIG. 2, SECTION OF BOAY FOUND 


or keel plank turns up. The re 
boat was built up with three 
The seams between the plank: 
example of early shipwright’ 
are grooved and caulked w 
also stitched together with wit! 
the seams are sealed with a 
wood lying along the seam lil 
in place by the stitches. q 
planks are also stiffened by ti: 


The blade of a paddle was foun: 
The boat found at Brigg and 


Ferriby are probably earlier th 
the Romans to Britain; they n 
500 B.C. A boat (Fig. 3) found 
on the island of Als, Denmark, 
dated from about 300 5.6. and 


sows a definite 


) RTH FERRIBY 


s suggest the 
iks each side, 
a remarkable 

rk: the planks 
19885 they are 
or twigs, and  - 
ering strip of < 
tape and held 
hree bottom 
rs (see Fig. 2). 
ar the boats. 
:ose found at 
ihe coming of 
je as early as 
Hjortespring, 
; 1920, can be | 


FIG. 3. BOAT FOUND AT HJORTESPRING, DENMARK 
Stone Age boat 
Midship section 
D. Section near end. E. Dug-out end of boat 


A. Scandinavian rock carving showing 
boat. C. 


B. Reconstruction of the 


PIG, OUND AT NYDAM, SCHLESWIG, DENMARK 

A. Ro B. Rudder, C. Reconstruction of ship 
advan construction. It is built up of five 
broad « lanks, the one in the middle forming 
the bo and has a semicircular midship 
section. lower edge of a plank in this boat 
overlap upper edge of the plank below, 
‘clinke: t fashion, and the seams are caulked 
and sti l together. Beams which serve as 
bench: thwarts for the paddlers cross the 
boat, a ;ere is a scooped seat at either side. 
As well . these beams which serve as thwarts, 
there a: other struts which serve to keep the 
boat’s sc, The ends of the Hjortespring boat 
show peculiar double stem and stern projections. 
The side planks are not carried to the ends, but 


are sewn to special bow and stern boards cut 
from the solid, like the cut-off ends of dug-out 
canoes. Upright struts connect the ends of the 
keel plank. Such ends are found to-day in 
canoes used in the Celebes Islands in the 
East Indies. The Hjortespring boat is about 
40 fect long and could carry some twenty 
people. 

A boat was found in 1863 at Nydam in 
Schleswig, south Denmark, which dates from 
about A.D. 200 and whose several new features 
combine to make her appear very modern when 
Compared with the Hjortespring boat. The 
Nydam boat is clinker-built; both ends are alike 
(Fig. 4), and the side of the craft has lashed to it 
Wooden rowlocks for fourteen oars a side. Holes 
in these rowlocks are for loops of rope with 
Which to secure the oars. Benches pass across 
the boat for the rowers. A paddle-shaped rudder 
was found near the Nydam boat. There is no 
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trace of the use of mast or sail. Matting was laid 
on the bottom of the boat. 

Three notable signs of progress, therefore, are 
apparent in the Nydam boat: rowing with oars, 
using rowlocks instead of paddling, must have 
resulted in greater endurance and speed; using 
iron nails instead of stitching with withes must 
have given boats greater strength and made 
them easier to build; stem and stern posts 
erected on the ends of the keel meant stronger 
construction and speed because of less resistance 
to the water. These boats grew into the Vikna 
Snips (q.v.). In the Mediterranean a rather 
different development took place. In north-west 
Europe boats were built with the planks over- 
lapping, that is, they were 'clinker-built'. In the 
Mediterranean the skin ofthe boat was generally 
made of planks placed edge to edge to present a 
smooth surface outside; that is, they were ‘carvel- 
built’, 

See also CrAssicCAL Sus; Vixinc Suis. 


PRINTING, HISTORY OF. x. The carliest 
known Printing was done in Asia, perhaps as 
early as the 5th century, from hand-cut wood 
blocks. A design would be cut with a knife on 
a flat block of wood; it would then be inked, and 
paper or cloth pressed against it. That method 
is still used in Britain to-day by some artists to 
produce hand-printed woven materials (see TEX- 
TILE PRINTING, Vol. VII). The earliest block 
prints still in existence are Buddhist charms, of 
which a million were printed in A.D. 767 by 
command of the Empress of Japan; several of 
these prints are in the British Museum. At this 
time Japan was strongly under Chinese influence, 
and it is probable that block printing was done 
in China earlier than the 8th century. The first 
printed book on record, a prayer-book known as 
the ‘Diamond Sutra’, was produced in China in 
868. Wooden printing-types of Chinese origin, 
made in the 13th century, still exist, and movable 
types made of clay are known to have been cast 
in China in the 11th century, and probably 
much earlier. But there is no reason to connect 
Chinese work with European printing. 

The first known printing with movable types 
in Europe occurred just before 1450. For some 
years earlier, a few books were being printed 
from wood blocks—that is, all the letters and 
words on a page were carved by hand, as in the 
ancient Asiatic way, on one flat piece of wood; 
a book of 100 pages would mean carving 100 
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SV 


A I7TH-CENTURY PRINTING SHOP 
On the left are the compositors setting type from the type cases. On the right is the press, wit 


nters inking the 


type ready for printing. Woodcut by Abraham von Werdt 


slabs of wood, and from these many copies of a 
book could be printed. But the carving by hand 
of all the letters on each page was a slow process, 
requiring clever artists, and their carved work 
became useless once a book had been printed. 
The invention of movable types meant that an 
artist could design single letters, of which any 
number of copies could be made in a mould, and 
then assembled to make words and pages. When 
the printing was done, the letters could be taken 
apart and used again. This invention, probably 
one of the most important in all history, made it 
possible to produce many books, and helped to 
bring about the spread of knowledge, which led 
up to the developments of modern times, 

The actual invention of movable type is 
attributed to Johann Gutenberg, at Mainz, in 
Germany. The great ‘Forty-two Line Bible’ 
(which had 42 lines on each page), printed in 
1455 (see page 52), has been called the first 
book printed in movable type; but there were 
probably earlier ones which have been lost. A 


»wn of Mainz 
inters working 


few years after the invention, 
was looted during a war, and 


or learning there were disp { throughout 
Europe, carrying with them their knowledge. 
The first printed book in English was one relating 


legends of the siege of ancient ‘Troy. Tt was 
printed at Bruges, in Flanders, in 1476, by an 
Englishman, William Caxton 
Caxton, after 33 ycars in Bruges, a city of learn- 
ing, moved to London, and established the m. 
English printing press in Westminster. In 1477 ne 
produced a book of sayings of the philosophers, 
the first known book to be printed in England. 
In 1478 he issued the Canterbury Tales of Geoffrey 
CHAUCER (q.v. Vol. V). 

Been 500 and 1550, the ‘Golden Age a 
Typography’, the printers of Europe, and ae 
cularly of France, were scholars and aui 
well as artists, who produced many P J 
books. Later, as printing passed into less ski E 
hands, there was a decline in workmanship. M 

For some centuries after Caxton's day the 


| change in the main methods of 


heets of paper had to be printed, 
by hand, much as a housewife 
washed several handkerchiefs, 
ron them by hand, one by one. 
produced The Times about 1800, 
quickest printers in the country, 
turn out 250 single printed sheets 
r the composing of type, this con- 
lone chiefly by hand (see PRINTING, 
l. VII) till after 1900, although 
althier newspaper printers in large 
then begun to use mechanical key- 
nposing. 
»rmer London coal merchant called 
bought an inventor's PATENT (q.v. 
speeding up printing. The idea 
stock of frequently-used words or 
is, ready-made in metal, to save 
ime needed to assemble the indivi- 
of each word. Although Walter 
wspaper (which later became The 
ove his theory, he was opposed by 
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DETAIL OF A MODERN PRINTING PRESS 
The sheet of paper on the cyiinder has just been printed from the type, 


35 PRINTING, HISTORY OF 


the printers and had to go back to the old- 
fashioned ways. 

About the same time, printing took a step 
forward with the development of the first iron 
printing-press. Until the end of the 18th century, 
the paper and the inked type were placed in 
wooden presses and squeezed by turning a large 
screw by hand. Thus, much time was lost in 
screwing and unscrewing the press for every 
sheet. In 1782 two Frenchmen invented a lever 
to apply quick pressure, instead of the slow screw ; 
and in 1800 an English inventor, Lord Stan- 
hope, improved on this with the first iron press, 
which had a more easily worked lever. Most 
hand-presses to-day are b: 

2. MEcuaNicAL Macuininc. The two main 


ed on his principle. 


operations involved in printing, the assembly of 
type and the actual inking and printing, or 
*presswork', did not become mechanized at the 
same time. The presswork, now known as 
‘machining’, became mechanized by slow stages 
during the 19th century, long before mechanical 
type-setting became common. 


Common Ground Fiim Strip 


seen lying flat 
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In 1814 steam printing first appeared. The 
early steam-engines were then being put to 
simple industrial uses, such as pumping water 
out of mines. An engine of this kind was used 
to print 1,000 copies an hour of The Times. The 
flat pages of type, instead of having paper 
squeezed against them by hand pressure, were 
pushed by steam power under a cylinder which 
pressed the paper against them. In 1848 came 
a rotary press: the separate columns of type were 
arranged round the outside of a large cylinder, 
and clamped to it. As the cylinder went round, 
it pressed the columns of type against paper 
sheets, of which 10,000 an hour could be printed. 
As only one side of a sheet was printed at a time, 
as in all printing in those days, the backs of the 
sheets had to be printed later with a second 
cylinder. 

Modern high-speed printing became possible 
with the growth of stereotyping (see PRINTING, 
Section 5, Vol. VII) in the mid-rgth century. 
This method of taking a mould of a flat page of 
ordinary type, and casting a duplicate page in 
the mould, gave rise to the idea of a curved 
stereotype page. In 1865 a printer in Phila- 
delphia, U.S.A., cast molten metal in a curved 
mould and formed curved pages, with which he 
was able to print on both sides of a strip of paper 
at once. Instead of single sheets of paper being 
fed to the machine by hand, a single broad strip 
of great length was unwound from a spool—as 
with newspapers to-day. After passing through 
the printing rollers, the strip was automatically 
- cut into sheets. In 1866 this method of mass 
production was first used in Britain by The Times. 
When in 1861 the last British tax on paper had 
been removed, this machine made possible the 
large circulations of modern newspapers (see 
Newspapers, History OF). 

3. MECHANICAL TvPr-sETTING. Though in- 
vented in the 19th century, mechanical type- 
setting, or composition, was not widely adopted 
until the 20th century. Instead ofthe compositor 
having to pick up between his finger and thumb 
a small piece of metal for every letter he meant 
to print, as had been done for over 400 years, 
he used a keyboard like that of a typewriter. At 
first, machines were devised in which individual 
pieces of type, as used in hand-setting, were 
stored in separate containers, and one piece at 
a time was dropped from a slot as each key was 
pressed on the keyboard. Other machines were 
made to sort the type after use, each into its 
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proper container; but it was f ] to be quicker 
in the end to melt all used > and to cast 
the metal again, by ordin: :anufacturing 
methods, in groups of new lei 

The invention in Americ the linotype 
machine in 1886 by Merg ler, and the 
monotype in 1887 by Lansio- revolutionized 
the composition part of prin see PRINTING, 
Section 4, Vol. VII). 

See also Book; NEWSPAPER, 

See also Vol. VII: Printinc; Prox \@PRODUCTION, 
PRONUNCIATION, see La ‘x, History 
oF; VOICE. 

PROPAGANDA AND ADVE. SING. One 


used of some 
tten, spoken, 


or other of these words is oft 
persuasive statement, whether 


or broadcast, More than 300 years ago the 
Roman Catholic church set v: a missionary 
organization to cause its belio! to spread or 
‘propagate’. The Latin term or this, propa- 
ganda, has come to be used for -1y attempt to 
convert people to another wey of thinking, 
religious or otherwise. 

Political propaganda is almo:: ‘he only kind 
known to-day, and it is carri; on by many 
methods. In countries with ‘TOTALITARIAN 


systems of government (q.v. Voi. X), such as 


Russia and Spain, and Gerr and Italy 
before the Second World War, propaganda is 
organized by the leader of the g:. -nment so as 
to influence the minds of his peo; ic in favour of 
himself and of his own political », All kinds 


of devices are used for this pu e. They in- 
clude spectacular party congresses and meetings 
at which political speeches are made to large 
audiences, radio broadcasting, the publication 
of the party viewpoint through newspapers con- 
trolled and censored by the government, and 
the regular repeating of the government po 
of view in the ears of the people by an army o 
followers. This kind of propaganda often over- 
flows the frontiers of the home country, and is 
aimed at the minds of foreigners as well. In ? 
single-party State the government sees that there 
is no opposition propaganda to weaken its post 
tion, or, as it would say, mislead the people, an 

any form of criticism is forbidden. FREEDOM m 
SPEECH (q.v.) is obviously not allowed in a sing’ 

party State. In a democratic or multi-party State; 
freedom of speech is not only one of the m 
liberties of the people, but is, in fact, essentia 
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“THE PLUMB-PUDDING IN DANGER’: CARTOON BY GILLRAY, 1805 
leon helps himself to Europe while the British Prime Minister, Pitt, holds the sea for England 


to the working of a parliamentary Democracy 
(q.v. V X), as in Great Britain. In such a 
State, | ical propaganda can be carried out 


by anyone. To put before the people the attrac- 
tions of their programmes and their policies, 
the parties make use of all available methods, 
which include newspapers, pamphlets, leaflets, 
periodicals, postal circulars, public meetings, 
loud-speaker vans, and radio broadcasting. 
In Great Britain the B.B.C. allots equal broad- 
casting opportunities to each ofthe main political 
parties, 

. The word ‘advertising’ originally meant bring- 
ing to people's attention a piece of information 
or news such as the arrival ofa ship from abroad. 
Even to-day a newspaper may publish several 
columns of advertisements which aim solely at 
giving information: for example, the notices of 
births, marriages, and deaths; the various official 
and legal announcements; and the ‘public 
appointments’ columns, notifying vacancies on 
the staffs of Government or other public bodies. 


But the word ‘advertising’ has acquired a 
second use; it now means not only informing 
people, but also persuading them—usually to 
buy something offered for sale. 

Propaganda and advertising, therefore, are 
both ways of changing or influencing people’s 
minds. In fact, just as some medicines or drugs 
have an effect on certain organs of the body, so 
propaganda, and advertising that is not merely 
informative, may have an undue effect on the 
human mind. Now that much more is known 
about the human mind, and the ways in which 
it may be influenced (see Psycuotocy, Vol. XI), 
propaganda and advertising are much more 
efficient than they used to be, and in consequence 
capable of being more dangerous. Damage may 
be done to the peace and contentment of a home 
if advertisements cause unnecessary and. useless 
goods to be bought, leaving insufficient money 
for important necessities. But the dangers of 
misused propaganda are much greater. Propa- 
ganda used for good purposes at the right time 


PROPAGANDA AND ADVERTISING 


is valuable: if it urges people to be less wasteful, 
to save their money instead of spending it on 
luxuries, to grow more food in their gardens, 
and to avoid accidents on the roads, it is ob- 
viously useful. But in the present century many 
nations, previously free, have fallen victims to 
the propaganda of other nations, and have lost 
theirliberties. Such political propaganda comes 
in time to blur people's power of seeing and 
judging truthfully and independently. They 
may in this way be led to behaviour which, were 
it not for the influence of the propaganda, they 
would shrink from. They are misled by cleverly 
timed exaggerations and false promises which 
appeal to the lower side of their nature; if such 
propaganda is clever, it is often very successful. 
But the kind that appeals to the higher instincts 
of men has scored some wonderful successes 
throughout history; this kind, like Mr. Churchill’s 
speeches after the evacuation of Dunkirk in 1940, 
makes no vain promises, yet touches and rouses 
the hearts of men. All teaching and education, 
religious or other, are forms of propaganda; and 
civilization owes much to that type of religious 
propaganda that does not promise a pleasant 
heaven, easily reached, but asks men to do good 
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for its own sake, and not for : 
personal reward. 
See also Vol. VII: ApvERTISIN 


iflove or hope of 


Pusuicrry, 


PROPELLER, see Vol. VI! 
CRAFT; PROPELLER, Marr 


OPELLER, ÁIR- 


PUBLIC LIBRARY, see Li IES, Section 2. 


PUBLISHER, sce Book. 
See also Vol. VII: PunLisHING. 


PULLMAN CAR, see Rainy 
tion 6. 


COACHES, Sec- 


PUNCTUATION. Writing 
tences and parts of sentence 
conventional punctuation ma 
indicate pauses and help th: 
stand the meaning. 

In the earliest writing th 
tinuously without any stops. 


vided into sen- 
; a number of 
r stops, which 
ider to under- 


tters ran con- 
idually words 


were separated from eacb sr, and then 
divided into sentences by is, Usually a 
single point like the full stop :: ‘ented a pause; 
but it was normally placed in the line of 
writing. Later, in some plac system was de- 
veloped further: a point pi level with the 


f our full stop; 
id placed near 
rules, however, 
was only after 

\ that a standard 
st man to €n- 


top of the writing had the vai 
placed in the centre, a comm 
the bottom, a semicolon. Th 
were not always obeyed, and 
the invention of Printine (q~ 
system began to develop; thc 
courage it was the Venetia» printer, Aldus 
Manutius, in the 16th century. Often stops 
adopted from the Greek, were altered in mean- 
ing; our semicolon, for example, was used as à 
question mark by the late Grecks. But fashions 
in punctuation have varied grcatly. Generally 
to-day marks are used less frequently than n the 
18th and 19th centuries. The main stops ar 
these: i 

x. FuLL SroP or Perop (.). This is the 
strongest pause and marks the end of a sentence, 
for example: ‘Fear God. Honour the King. , 

It is also used in abbreviations, as Hn Y 
for ‘Mister’, ‘Sept.’ for ‘September’, ‘Co. ^? 
‘Company’. d 

2. Coton (:). This is an abrupt pause use 
particularly to connect two related sentence: 
The two sentences may be in contrast, as? 
following: 


in the 
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‘In | time military discipline affects few 


people var it affects nearly everybody.” 

Or th ond sentence may explain or expand 
the first in: 

‘The ice that faced me was serious: I had 
to kill r die myself.’ 

It n iso be used to introduce a speech or 
quotati: , for example: 

‘Th :dmaster said: “I am about to make 
an im ıt announcement," * 

3. 5 LON (;). This is less strong than the 
full st: period, but stronger than the comma 
(see 4). +t connects parallel or connected sen- 
tences, ^ pecially when a conjunction such as 
‘and’ o- "but? is not used, for example, in the 
proverb: To err is human; to forgive divine.’ 

a. C 1^ (,). Itis widely used and represents 
the sl st pause. It separates closely con- 
nected «'»uses and phrases, as in: 

“Whe. I arrived in London, the day before 
my biri:dJay, I met my brother.’ 

It se; sates a number of adjectives which all 
qualif e word, as in: 

‘Ac. ’, bleak, damp room.’ 

5. P. ENTHESES or Brackets (()) are put 
round ; -rases which interrupt or explain a sen- 


tence 5-1 as: ‘His fortune (if you can call it 


that) a .cunted to £10.’ 

6. D- «a (—). Dashes can be used in pairs in 
the say < way as brackets, or one dash can be 
used li. ‘he colon to explain what had preceded 
it as in: 

“These are great days—the greatest days our 


country has ever known.’ 

7. EXCLAMATION Mark (!) This is always 
used wiih certain words which in grammar are 
classed as exclamations, such as ‘Oh!’; some- 
times with the words ‘what’ or ‘how’, as in ‘How 
I hate you!’; with wishes such as “Heaven for- 
bid!’; and sometimes when addressing others 
with emotional stress, as in ‘You brave chap! or 
‘Ungrateful wretches!’ 


PUNCTUATION 
It is also used to show that the words are being 
spoken with a particular meaning or accent; it 
conveys scorn, amusement, anger, horror, and 
soon. For example: ‘So you thought it wouldn’t 
matter!’ 

8. Aposrropue (") may show that a letter or 
letters have been left out of a word as in ‘don’t’; 
or it may denote possession as in ‘John’s 
book’. 

9. The Hypuen (-) looks like a shortened dash. 
It is used to link two or more words into a single 
idea, such as ‘oak-apple’, 'stick-in-the-mud'; or 
to divide words when they need to be split up 
at the end of a printed line. 

xo. Question Mark (?). This is put at the 
end of a sentence to denote a question as in: 

*Are we in time?" 

x1. INvERTED Commas (*' and “”’) showspeech 
or quotation as in: 

He said to me: ‘Shall we be in time?’ 

Some writers prefer single inverted commas; 
some the double ones. Whichever are chosen, 
the others are available for quotations within a 
quotation, as in the following sentence: 

Edward came into the room and shouted: ‘It’s 
all very well for you to sit here, but I’ve got to 
go to the headmaster and say: “Please, can I have 
my dog back?” ’ 

Although not a mark of punctuation, the 
device of starting a fresh paragraph when writing 
is an accepted way of bringing to a close one 
subject or one set of thoughts, and starting 
another. The ending of a paragraph is shown 
when, after a full stop, the rest of a line is blank, 
like this Rg* 

The start of a paragraph is shown when a 
small white space occurs at the beginning of a 
line of writing, typewriting, or printing, asshown 
below «gi 
This is a short paragraph of eight words. 

See also SPELLING. 


QUEBEC BRIDGE 


QUEBEC BRIDGE. This bridge, which carries 
a double main line of the Canadian National 
Railway and a main road across the River St. 
Lawrence west of the city of Quebec, is distin- 
guished by having the longest single cantilever 
span in the world—one of 1,800 feet. 

In its construction the Quebec Bridge had a 
tragic history. The first design was completed 
in 1901, and work was begun. ‘The method of 
construction adopted was to work from the 
Opposite shores at the same time towards the 
centre. Six years later, when the cantilever on 
the south side of the river had been completed, 
the supports of the cantilever suddenly gave 
way without any warning, and the entire canti- 
lever crumpled up and fell, a tangled mass, into 
the river, carrying seventy-five workmen with 
it. At the official inquiry into the disaster it was 
decided that a much more substantial bridge 
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should have been planned. 
new designs was prepared b 
over the world, and the p: 
contains 66,480 tons of stc 
committee of experts. 

Work on the present b: 
and by the summer of 1¢ 
were finished, and all was i: 
the 640-foot centre span, w) 
structed separately some 3} 
on a false framework. Great 
floated underneath the span 
with the rising tide the 5,1 
could be lifted and towed u: 
Here elaborate hydraulic 
been prepared to hoist the «p 
position. But a second disas 
in the course of lifting, the lifi 
gave way, and the vast mas: 
broken steel fell into the river 
By 17 September 1917, a sec 
been built and floated to th: 
last, the delicate operation v 
ried out. Three days of an 
the span in stages of 2 feet « 
taking 15 minutes—and the 
work was into position, 150 | 


A month later, on 17 Octob» 
passed over the bridge, morc : 


work on the first bridge had 


See also BRIDGES; BRIDGES, Rat 
See also Vol. III: Quesec; Sr. La 
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tal of thirty-five 


3dge-builders al] 


t design, which 


as selected by a 


'egan in 1900, 
th cantilevers 
liness to receive 
had been con- 
s down-stream 
! pontoons were 
w tide, so that 
is of the span 
am to the site, 
engines had 
50 feet up into 
ux place. Early 
rear at one end 
crumpled and 
ng eleven men. 
entre span had 
'This time at 
xccessfully car- 
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time, each lift 
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QUEEN ELIZABETH 


Cunard White Star 


THE ‘QUEEN ELIZABETH" 


QUE: : ELIZABETH, THE. This Cunard 
Whit« liner is the largest vessel in the world. 
She w ing built by John Brown & Co., Ltd., 
at Cl ink when the Second World War 
bega: March 1940, painted a drab grey, she 
sailed «ross the Atlantic to New York, where 
she wa: completed in safety from attack by the 
enemy. Her sailing was one of the closest secrets 
of the War. 

The Queen Elizabeth is larger than her sister 


ship, Queen Mary; her gross register tonnage 
is 85,673, compared with the Queen Mary’s 
81,235. She is 987 feet long, 12 feet longer than 
her sister ship, and 118 feet wide. She carries 
2,200 passengers in three classes—first, cabin, 
and tourist—and a crew of 1,250. In her 
twenty-seven boilers heated by oil fuel, steam is 
raised to a pressure of 400 lb. per square inch. 
This enables her sixteen steam turbines to 
develop 200,000 horse-power and drive the 
ship’s four propellers. The speed of the two 
Queens is about equal, but the Queen Mary holds 
the record for the Atlantic crossing, which she 
achieved in August 1938 at an average speed of 
31:69 knots. 

The aids to navigation which the Queen Eliza- 
beth carries include two direction-finders, an 
echo-sounding device, a gyro-compass, and two 
radar units of long and short ranges. 


The public rooms are huge and richly fur- 
nished. In addition to the usual dining-rooms, 
lounges, and cocktail bars, there are two swim- 
ming-baths, shops, banks, a post office, cinema, 
gymnasium, squash courts, games decks, and 
nurseries. There is also an imitation navigation 
bridge to amuse the children. 

The Queen Elizabeth was used as a troop trans- 
port during the Second World War; owing to 
her high speed she did not sail in convoy, and on 
occasions her only escort was a cruiser. The war 
made it impossible for her to have a trial trip, 
and when she was completed, she was sailed 
from New York to Singapore, where her career 
asa troopship began. During the war she carried 
in safety 811,324 service men and women, and 
steamed 492,634 miles. 

Now, ‘properly dressed’ in the colours of the 
Cunard White Star line (black hull with red 
‘boot-topping’—a band round the water-line— 
white superstructure, and red funnels with black 
tops), the Queen Elizabeth is the most important 
vessel in the ‘Atlantic ferry’, and carries pas- 
sengers luxuriously and safely across the ocean 
in 4 days. 

See also SHIP; LINER. 


QUINQUIREME, see CrassicaL Srirs, 
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RADIO TELEPHONE, MILE, sez TELE- 
PHONE, MOBILE. 


RAILWAY, see RAILWAYS, RY OF; Ran- 

way SYSTEMS; ELECTRIC F AYS; UNDER- 

GROUND RatLways; Mot |. Ratuways; 

R MINIATURE RAILWAYS. 

RAILWAY ACCIDENTS. * accidents are 

mainly due to derailments : lisions. The 

: chief causes of derailments a king curves at 

excessive speed; bad conditi track, which 

may be caused by soil su ce, ‘washing 

RACK RAILWAY, see Mountain Rattways, away’ by rain or flood, or o! iatural condi- 
Section 1. tions; breakage of tires, axle moving parts 
of engines, or other port of the train. 

RADIO NAVIGATION, see Navication, Am; Collisions are caused chiefly | rivers running 
Navication, MARINE. past signals at ‘danger’; er: f signalmen, 
especially by admitting train: ctions of line 

RADIO, see WIRELESS TELEGRAPHY, HisTORY OF. already occupied (see S16N: :, RAILWAY); 
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343 RAILWAY COACHES 


away and running backwards of 
ns on inclines, 
itish example of track defect was 
: disaster of December 1879, when 
dge collapsed during a wild gale 
mail train fell into the river; 
lost. Excessive speed caused a 
ır Berkhamsted, Hertfordshire, in 
ress which tried to cross from one 
iother without slowing; 43 people 
in Edinburgh-Glasgow express 
' signals in a heavy snowstorm in 
7, and ran at full speed into a 
at Castlecary, Stirlingshire; there 
is. The most terrible collision in 
occurred in May, 1915, in the 
Var, at Gretna, near Carlisle, when 
ollided at full speed with a shunted 
leeping-car express ran into the 
s accident, arising from a signal- 
ht, cost 227 lives. It would have 
ed if track-circuiting (see ELECTRIC 
had been installed at the signal-box. 
icles out of control running back- 
n incline is largely guarded against 
ts’ set in the rails on inclines; these 
ately derail any such vehicle. 


COACHES. The name ‘coach’, 
comes from the STAGE Coach (q.v.), 
railway vehicles had four wheels 


ult like horse-coaches. 


The modern passenger coach is built on a 
strong steel under-frame, each end of the coach 
being carried on ‘bogies’, small pivoting trucks 
of four or six wheels which assist the smooth 
running of the train (see Fig. 1). The British 60- 
foot corridor coach of wood and steel weighs 30 
to 32 tons. American coaches, formerly all-steel 
structures weighing 80 to 9o tons, are now being 
lightened by the use of light metals, France 
has experimented with rubber tires on express 
trains to increase smooth running; each coach 
needs a large number of wheels (sometimes as 
many as 32) to reduce the load on each tire to 
less than a ton and to retain stability if a tire 
bursts, 

I. CORRIDOR Trarns. Passenger coaches are 
divided into corridor, non-corridor, and semi- 
corridor types. The standard railway vehicle all 
over the world is the corridor coach in which 
passengers can move from one end of the train 
to the other to find seats or reach restaurant 
cars, and the officials can move freely to check 
tickets. Each coach is connected with the next 
by a gangway, which is protected by collapsible 
walls of the concertina type. For the 393-mile 
London-Edinburgh non-stop run, the train cor- 
ridor is continued through the tender to the 
locomotive, so that the engine crew can be 
changed without stopping the train. 

The traditional plan of a side corridor con- 
necting separate compartments has given place, 
on many main-line British trains, to open coaches 


A Corridor connexion. 
lights. G Ventilators. 


FiO, I. PLAN AND SECTION O7 A BRITISH RAILWAYS OPEN TYPE COACH 

D Water storage tank. E Light luggage racks. F Ceiling 
H Main frame. I Buck-eye coupler. J Bogie. K Vacuum brake cylinder. L Vacuum 
reservoir. M Battery boxes. N Electric generator. O Brake and heating connexions, 


B Heavy luggage rack. C Toilet. 
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with a central gangway and small tables between 
pairs of seats. Modern American long-distance 
trains include Pullman sleeping cars, Pullman 
parlour cars, in which every passenger has an 
armchair, and ‘coaches’ (equivalent to British 
third class). In these the seats are fitted with 
armrests and footrests, which can be tilted to any 
angle to suit the passengers’ comfort. Some 
double-deck American express coaches have a 
lounge on the upper deck, with glass sides and 
roof from which passengers can watch the 
scenery in mountain districts. 


FIG. 2, SOUTHERN REGION SEMI-DOUBLE-DECK COACH 
Exterior, cross-section, and longitudinal section 


2. SUBURBAN Trains. Non-corridor compart- 
ments, which are almost unknown outside 
Britain, are mainly used for suburban services 
and minor branch lines. Modern suburban trains 
tend to use instead thesemi-corridor ‘open coach’, 
with central gangways but no communication 
between coaches. Double-deck trains for subur- 
ban work are in use in America and France ;the 
British gauge has prevented their general use in 
Britain, but some semi-double-deck trains were 
used on the Southern Region, the upperand lower 
compartments being dove-tailed together (Fig. 2). 

3. Crassss. Formerly passenger accommoda- 
tion was divided into first, second, and third 
class, with different degrees of comfort. In some 
countries, such as Germany, there were until 
recent times four classes, the fourth consisting of 
primitive wooden benches, Railways in Britain 
began discarding second-class accommodation 
in 1875, and finally abolished it in the 1920's, 
except for boat-trains serving the Continent, 
The tendency in all countries now is to have only 
two classes, The main international expresses, 
however, which may run through several coun- 
tries, charge additional fares, higher than first- 
class, for long non-stop runs in coaches of booked 
seats. The suburban services in parts of Britain 
Consist of third-class coaches only, 

4. SLEEPING-Cars. In 1873 sleeping-cars were 
introduced in Britain for first-class passengers 
travelling between London and Edinburgh. 
To-day passengers have a private room, with a 
box-mattress and hot and cold water. In 1928 
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third-class ‘sleepers’ came 
consist of couches, or ‘bert! 
above the other. Moder: 
consist of small single-bed a 
partments, as do the sk 
distance expresses in Euro; 
5. RESTAURANT Cars, 
cooked and served on a trai 
and in Britain in 1:879, 
wanted meals had to sit 
throughout the journey. 
corridor trains, the dinin: 
by passengers from any pa 
coal, anthracite, gas, and c! 
cooking. The American d 
‘bar’, in which drinks and | 
has been adapted to Britis] 


6. Putian Cars, The firs 


car was devised in America i: 
Pullman, the inventor of t! 
restaurant cars. The use of ‘| 
all over America and Eur 
comfortable armchairs, shad 
to which attendants bring 
senger rings a hell. General 
for and are owned by Pull; 
pay railway managements 
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Chicago, Burlington, & Quincy Railroad 


VISTA DOME CARS ON A ‘ZEPHYR!’ TRAIN IN U.S.A. 
These upper deck lounges give an uninterrupted view 


to rur cars on their lines, and charge pas- 
senger ;plementary fare for their use. Some- 
times ntire train will consist of Pullman 
cars, as the ‘Brighton Belle’, the “Devon 
Belle’ the GOLDEN ARROW (q.v.). 

_ 7: Site COACHES are less used than in former 
times. y are attached to the back of a train 
and c e disconnected at any station without 
the main portion of the train stopping there or 
even slowing down. A ‘slip’ may consist of one 
to four coaches. Passengers for a particular town 


are warned, before starting their journey, to take 
seats in the rear coaches, and as the train ap- 
proaches the town, the guard disconnects the 
‘slip’ by a special appliance. Then, while the 
main portion of the train continues on its way, 
the guard applies his handbrake and stops the 
slip’ coaches at the station platform. Special 
coupling and braking equipment are needed, as 
well as a guard for each portion of the train. 

_ 8. Genera, Passenger coaches were formerly 
lit by oil lamps, and later by gas. Now they are 
lit by electric generators driven by the axles of 
the wheels; batteries maintain the lights when 
the train is standing. Steam trains are heated 
by steam led by pipes from the locomotive boiler. 
The coaches of most electric trains are elec- 


trically heated, but on main lines on which 
electric locomotives pull steam-heated coaches, 
a special boiler vehicle has to be added to cach 
train in winter. For the same reason, diesel- 
electric locomotives in America are fitted with 
steam boilers, fired by oil, to warm up the engine. 

Modern American trains are air-conditioned. 
Coach windows are sealed, noise and dust being 
excluded, while air at a standard temperature is 
pumped through the coaches. In winter steam- 
heating warms the air, and in summer it is cooled 
by electric refrigerators. 

In all countries, the passengers’ alarm signal, 
worked by a lever, a chain, or a knob, is a 
standard feature; when operated, it applies the 
air or vacuum brakes slightly, thus warning 
the guard and engine-driver that something is 
wrong; a projecting device also indicates to the 
train staff the coach from which the signal was 
operated. Alarm signals were enforced by law 
in Britain in the late rgth century after several 
passengers had been robbed in trains. 


RAILWAYMEN. 1. STATIONMASTER AND STAFF. 
The railway stationmaster has a very important 
task. He is not only in charge of the station staff 
and all the working of the trains through his 
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British Railways 


GUARD, DRIVER, AND FIREMAN 


Before the train leaves a station the guard hands the driver a paper stating the number of coaches ' 


he train and its 


total weight 


station, but also of the business side of the rail- 
way, making all necessary contacts with the 
public. On the passenger side the staff consists 
of porters and signalmen; at all but the smallest 
stations it includes also booking clerks, and at 
stations which have grown so much in size that 
booking clerks cannot cope both with the issue 
and collection of tickets, there are also special 
ticket collectors. If much goods traffic is dealt 
with at the station, a goods staff is necessary 
also, to man the goods depot. 

The stationmaster is responsible for giving the 
guard of every passenger train that stops at his 
station the authority to start, though he may 
pass on this authority to any other responsible 
member of his staff, such as a foreman porter or 
an inspector. Inspectors are needed for the larger 
stations only, and at the largest, several in- 
spectors may be on duty in relays throughout 
the 24 hour. In an emergency, such as a 
blockage of the line, the stationmaster must take 
control and give all necessary instructions to 
signalmen and drivers—though, in fact, they 
generally know what to do, as instructions cover- 
ing most possible emergencies are given in the 
rules and regulations. Also, if the station lies 


within a traffic control area (se: Tran Con- 


TROL), control will give all necessary general 
instructions for dealing with the emergency, and 
the stationmaster's task will be ic sce that these 
control instructions are properly carried out. In 
foggy weather the stationmaster must decide 
when the fog has thickened sufficiently to justify 
the calling out of the platelayers to do fogmen’s 
duty at the various signals within his control (see 
CLIMATE AND COMMUNICATIONS, Section 2). At 


any large station, such as a London terminus, 
the stationmaster rules over a very large staff, 
and his job consists mainly of organizing them, 
while the more particular duties which would 
belong to the stationmaster of a smaller station 
are delegated to less important officials, — 

2. Encine-Driver. The would-be engine- 
driver enters the railway service while a boy as 
a cleaner at one of the Encine-Sueps (q¥-) 
where locomotives are stabled. During his work 
of cleaning, which takes him all over the engine, 
both outside and inside, he becomes familiar 
with the various parts and the purpose that each 
has to serve. After a period at cleaning, if he 
shows aptitude, he is ‘approved’ to act as a fire- 
man, first on a shunting engine, and then rising 
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by degre« passenger work, during which time 
he not o rns how to fire correctly, but also 
makes : mate acquaintance with the lines 
over wl travels—the position of signals, 
gradien so on—which is vitally necessary 
when la comes to drive. He must also gain 
a thor: ;owledge of the rules and regula- 
tions l: n for the safe working of the traffic. 
After s rs at firing, and after an eyesight 
test wh ludes the distinguishing of colours 
(vital f observation of signals), the fireman 
is event passed’ to assume the responsibility 
of drivi Once again he starts at the bottom 
with a 1g engine, and works his way up 
gradual l he most responsible and best-paid 
jobs at « ngine-shed go to the ‘top link’, that 
is, the 1 vith the longest and widest experi- 
ence; t are paid on the basis of a fixed 
mileage, ^^ excess over which is paid for by a 
supple: ry rate, so that the longest con- 
tinuous ‘es—such as the 299 miles without 
change ‘ew between Euston and Carlisle, 
Londo: iland Region—are the best paid. 

3. G The title of guard dates back to 
the da: the STAGE CoacH (q.v.) when the 
attenti. " highwaymen often made the pro- 
tection he passengers on a coach no light 
task. To ‘ay the railway guard is responsible, 
equall; the driver, for the safety of his train. 
His equ ^nt consists of watch, whistle, red and 
green í1-.—. hand-lamp showing red and green, 
and at |r st twelve detonators or fog-signals for 
use 1n ti 


vent of emergency. It is the responsi- 
bility of à passenger guard to sce that his train 
is correct formed and labelled, that the coaches 
are properly coupled, that the tail-lamp is in 
position, and that the continuous brake, which 
he will test before starting, is in proper working 
order. ‘The driver is not permitted to start until 
he sees the guard’s green flag or lamp waved, 
and hears his whistle. Before the guard gives the 
‘right away’, he must be sure that all doors are 
closed, that the starting signal at the platform 
end is ‘off’, and that he has received the station- 
master’s authority. Throughout the journey the 
guard is in charge of all luggage loaded into his 
van, and is responsible for seeing that the right 
pieces are put out at the various stops. If his 
train breaks down from any cause, the guard 
Must ‘protect’ it; this he does by proceeding 
backwards along the line, with his red flag or 
lamp in his hand, to lay down detonators on the 
rails up to } mile from where the train is stand- 
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ing, in order to warn any oncoming trains on 
the same line. Each guard has to keep a record 
of the running of his train, including all starting 
and stopping times, delays and the reason for 
them, the load, and the driver's name. The 
duties of goods guards are very similar to those 
of passenger guards. 

4- SiGNALMAN. The work of a signalman is 
described in the article SioNALLINo, RAILWAY 
(q.v.). The code of bell-signalling between box 
and box and the rules and regulations for railway- 
men cover nearly all emergencies; but in an 
emergency each signalman is responsible, of 
course, to the stationmaster in whose jurisdiction 
his box lies. If he is at any distance from the 
stationmaster's office, he is in touch with him by 
telephone. If the box lies in a controlled area, 
the signalman is subject to telephoned directions 
from the control office. 


RAILWAYS, HISTORY OF. The first primi- 
tive railways existed long before the first steam 
locomotive; and the first locomotives propelled 
by steam ran on roads and not on rails. A 
reference to ‘railes’ appears in documents in 1597, 
referring to a wagonway linking coal-mines 
at Nottingham with the River Trent. Colliery 
owners found that their horses could pull more 
and heavier wagons of coal if the whecls ran on a 
straight surface of wood or iron than they could 
over the rough earthen roads of the period. 
From then onward, what were known as wagon- 
ways, plateways, tramways, or railways came 
into use. 

Iron plates to protect the timber of the wagon- 
ways came later. (We still call *platelayers' the 
men who work on modern railway tracks.) In 
1767 iron angle-plates were laid for the first time 
on a colliery wagonway near Sheffield; the flat- 
tired wheels of the wagons were meant to run 
on the flat part of the plates, while the vertical 
side of the plates kept the wagon wheels from 


FIG. 1, CROSS-SECTIONS OF IÜTH-CENTURY RAILS 


tes used as rails. 5. Flanged wheels on up- 
s Ang pam right rails 
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Crown Copyright 


THE OPENING OF THE STOCKTON AND DARLINGTON RAILWAY, 27TH SEPTEMBER 
Drawing in the Science Museum, London 


running off the track (Fig. ra). Wheels with 
flanges, which provide the models for those used 
to-day, were not made until about 1800 (Fig. 
15). Until the end of the 18th century all 
wagonways were worked by horses. 

Meanwhile the first steam locomotives were 
being built Nicolas Cugnot, a Frenchman, 
made a steam road carriage about 1770, which 
travelled at 3 miles an hour. William Murdock 
made models of steam carriages in 1786 at Red- 
ruth, in Cornwall. Richard Trevithick, a Cornish 
mining engineer, built in 1804 a steam loco- 
motive to run on a horse tramway at a South 
Wales colliery. Other inventors were experi- 
menting with steam engines at this time (see 
SrEAM-ExGINE, Vol. VIII). When a workable 
engine was first evolved, therefore, the idea of 
well-laid rails, on which a ‘train’ of wagons could 
be drawn by a horse with little effort, was already 
familiar. For that reason steam railways de- 
veloped very rapidly as soon as locomotives 
proved trustworthy. 


George STEPHENSON (q.v. Vol. V), the son of 


a Tyneside labourer, was mo: -csponsible than 
anyone else for the great chang» ihat came about. 
He learnt engineering at a local colliery, and 
then became engineer to a ho: se-railway which 
was about to be laid between Stockton and 
Darlington. He persuaded the owners to us 
steam instead, and in 1825 he drove the first 
train with a locomotive which he had designed 
himself. The train went at a speed of 12 miles 
an hour. à 
The real launching of steam railways occurre 
in 1830, when the Liverpool and Mang 
Railway line was opened. On this occasion i 
‘Rocket’ engine, designed by Stephenson, e 
competition by drawing a 20-ton train 35 mi 
in just under 2 hours, As a result of this B 
railways were proposed for many parts NN 
country; in their development George Step! ES 
son and his son Robert played an important ra d 
In 1837 and 1838 parts of the London a 
Birmingham Railway (later the London à 
North Western) were opened for traffic. ic 
London and Southampton (later South-Wes 
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Union Pacific Railroad 


IE MEETING OF THE CENTRAL PACIFIC (left) AND UNION PACIFIC (right) AT UTAH IN 1869 


Two Ameri 


ülway companies, one serving the Atlantic and the other the Pacific, decided to join their lines. After 


six years of track-laying, their workmen met in the middle of the prairie 


was finished by 1840, and the Great Western 


ton to Bristol by 1841. So in a 


short time railway transport, in which Britain 
was to leac the world for many years, was firmly 
established 

The 1856s and 1840's are known as the period 
of the ‘Railway Mania’, when strips of railway 


track were being laid in all parts of the country 
without any coherent plan for the future. Every- 
one who had any money to invest tried to buy 
shares in railway companies, and in consequence 
thousands of people lost their money in unsuc- 
cessful companies. George Hudson, known as 
the ‘Railway King’, a financier who set up many 
new railway companies, was courted by the 
richest and noblest families in England during 
the ‘Railway Mania’. 

As the railway lines had to run over people’s 
Private land, an Act of Parliament had to be 
Passed before any line could be begun. In 1846 
Parliament passed 246 Acts for the laying of 
new railways. Manufacturers and traders, who 
wanted the new form of quick and reliable trans- 


port, pressed for the passing of each Act. Opposi- 
tion came from influential landowners, whose 
demands for payment forced up considerably 
the costs of railway building, and from the canal 
companies, who were afraid of losing business to 
the railways. 

Many towns objected to railways as being 
noisy, smoky, and generally unwelcome, and 
succeeded in preventing lines being laid near 
them. One company was prevented from run- 
ning through Northampton, and establishing a 
locomotive works there; as a result, Northamp- 
ton to-day stands on a loop line instead of on the 
London-Carlisle-Glasgow main line. The Great 
Northern Railway was prevented from running 
through the important stage-coach posting town 
of Stamford; the line was therefore laid through 
Peterborough, which has now acquired the 
importance as a manufacturing and communica- 
tions centre which Stamford might have had. 

By the 1840's Parliament had laid down the 
basic passenger fare of a penny a mile, which 
was to last until well into the 20th century. In 
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1842 Queen Victoria, then 23 years old, decided 
to sample railway travel for herself, and made 
her first railway journey from Windsor to Pad- 
dington. Court officials did not like this novelty ; 
the Queen's coachman insisted on travelling on 
a pilot engine ahead of the royal train, but his 
scarlet coat and powdered wig were smothered 
with soot. The Queen, however, enjoyed her 
railway journey, and soon made a trip to Scot- 
land in a train. 

Early passenger accommodation was very 
simple: passengers with the cheapest tickets had 
to stand in trucks, like modern coal trucks, with 
no roofs and no seats. Gradually, however, as 
travelling by train became more popular, and 
especially after a young man called Thomas 
Cook had the idea of arranging cheap excursions 
(see TRAVEL AaENGY), the accommodation was 
made more comfortable. Until the 1860's engines 
had to stop several times on a long journey to 
take up water for the boiler. Then a device was 
invented for taking up water without stopping. 
Long water-troughs were laid between the rails 
at certain places, and a metal scoop, like a large 
shovel, was fitted beneath locomotive tenders. 
When the scoop was lowered, the speed of the 
train caused the water to be scooped up into the 
tender. As railway companies became more 
prosperous, they began to buy up the various 
canal companies to prevent them competing in 
the transport of goods. 

The railway played a big part in the growing 
industrial power of Britain in the 19th century. 
Coal-mines, iron and steel works, and a vast rail- 
way system gave Britain the lead of the wholc 
world until the end of the century, when Ger- 
many and the U.S.A. began to draw level. In 
1850 Britain had 6,600 miles of railways, and in 
1920 she had 23,000 miles; after that date the 
railways ceased to grow, and road transport 
began to expand. 

Other countries showed great interest in the 
early experiments of British railway engineers: 
locomotives were built in France in 1828 and in 
U.S.A. in 1829. Public railways were opened 
in Belgium and Germany in 1835, and all over 
the world in the next twenty years. In 1863 two 
American railway companies, the Union Pacific 
and the Central Pacific, set out to build arailway 
across the American continent, one company 
starting eastward from the Pacific coast, and the 
other westward from the Missouri River. After 
an exciting race to see which could lay the longest 
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line, workmen ofthe two co: 
six years later, completing 
of line. The Canadian Pa 
long, was completed in 1 
Siberian Railway, the | 
4,073 miles, was finished : 

After the mid-19th cen: 
the world gradually me: 
fewer companies, followin: 
industrial unification. In 
except U.S.A. railway syst 
over by the State during 
After the First World \ 
separate railway compani 
became clear that the sma 
lines could not pay their v 
tions of wages and prices b 
war. From 1923, therefore, 
all the railways were grou 
ment into four main syst 
order of size, the London M 
London and North Eastern, 
Southern Railways. Durin 
War, as in the earlier war, a!l! 
were taken over and run iy 
Soon after the Second Wo: 
passed an Act to national 
from 1 January 1948 they ! 
ofthe State and are now org 
the Southern, the Western 
land, the Eastern, the North 
Scottish, 


See also Ramway Systems; | 
COACHES; SIGNALLING, RAILWAY, 


inies met in Utah 
848-mile stretch 

line, 2,906 miles 
and the Trans 

in the world, 


ailways all over 
nto larger and 
general trend of 
t every country 
ave been taken 
present century, 
here were 120 
; Britain, but it 
id less wealthy 
the new condi- 
ht about by that 
few exceptions, 
y Act of Parlia- 
which were, in 
id and Scottish, 
at Western, and 
Second World 
ilways in Britain 
;e Government, 
War Parliament 
all the railways; 
me the property 
] in six Regions: 
e London Mid- 
‘astern, and the 
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RAILWAY SPEED RECORDS. The highest 
speeds that have been reached oa rails by differ- 
ent forms of motive power, with coaching stock 
of conventional design, are very similar, show- 
ing that the chief limiting {actor is that of alt 
resistance. d 
With steam, the highest authenticated recor 

was that of the L.N.E.R. streamlined Pacific 
engine Mallard, on 3 July 1939, when a test E 
of eight coaches reached 126 miles an hour 10 
a short distance on the downhill stretch of line 
from Stoke Summit towards Peterborough. it 
German streamlined 4-6-4 has travelle A 
1244 miles an hour, and another of the pe 
class reached 118 miles an hour on the lev 

with a four-coach train. The semi-streamline 
4-6-4 engines of the Chicago, Milwaukee ^ 
Paul, and Pacific Railroad have recorded 
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STEAM LOCOMOTIVE NO. 6256, ‘SIR WILLIAM STANIEP, F.R.S. 
Built in 1948 for north-western express services 


THE DENVER 'ZEPHYR' WITH TWIN DIESEL-ELECTRIC LOCOMOTIVES WHICH RAN FROM CHICAGO TO D 
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, & Quincy Railroad 
(1,017:2 MILES) 


IN 12 HOURS 12] MINUTES IN 1936 


miles an hour on the ‘Hiawatha’ streamline- 
train. 

Runs over long distances with steam engines 
include the L.N.E.R. Pacific Silver Link, which, 
with-the ‘Silver Jubilee’ streamline train, ran 
25 miles at an average speed of 107:5 miles an 
hour for the whole distance on 27 September 
1935. The top speed on this run was 1124 miles 
an hour. On the L.M.S. the highest maximum 
ever reached was in 1937, when the Pacific loco- 
motive Coronation touched 114 miles an hour with 
the ‘Coronation Scot’ train, made up to eight 
coaches. On the return journey the Coronation 
averaged 89:0 miles an hour over the 72-3 miles 
from Welton to Kilburn. This compares with 
Silver Link’s 91-8 miles an hour over the 70 miles 
from Wood Green to Fletton Junction in 1935. 
In 1932 the G.W.R. 4-6-0 Tregenna Castle, with 
a seven-coach train, ran the 77-3 miles from 
Swindon to Paddington at a mean speed of 
81-7 miles an hour from start to stop—the only 
start-to-stop run at over 80 miles an hour yet 
recorded in Britain, 

Over a greater distance still, the L.M.S. 
Pacific Princess Elizabeth achieved a notable 
record in 1936 by running an eight-coach 
special train non-stop over the 401-4 miles from 
Glasgow to Euston in 5 hrs, 441 min., at an 
average speed of precisely 70 miles an hour for 


the whole distance, including the steep Beattock 
and Shap summits, 


With diesel-electric power, ls up to 100 
miles an hour were run reg by German 
streamline trains in the years o the Second 
World War; and over certain + ‘able routes in 
the United States 100 miles a r—even with 
steam—have now become co: iplace. One 
of the most notable journeys r made with 


a twin-unit 
brake-horse- 


diesel power was in 1936, 
diesel-electric locomotive of 3, 


power, with eight cars, ran without a stop over 
the 1,017-2 miles from Chicago to Denver m 
12 hrs. 124 min., at an averag 83:3 miles an 
hour throughout; 264 miles > covered at 
105 miles an hour, 4442 miles at 91:6 miles an 
hour, and 750 miles at go miles an hour. The 


highest maximum speed yet recorded in the 
United States with diesel-electric power is 122 
miles an hour. A 
In 1939 a diesel-driven unit of three streamline 
cars (with a hydraulic transmission) attained a 
speed of 1334 miles an hour in Germany, be- 
tween Berlin and Hamburg. Over the same 
route in 1931 a curious car of very light construc 
tion, which, though carried on only four wheels, 
was 95 feet in length, reached 143 miles an hour, 
the highest speed ever recorded on rails. This 
Krückenberg car had a petrol engine, and was 
propelled by an airscrew; but the vehicle was 
experimental, and nothing more was heard of it. 
In Italy, in 1939, a three-car streamlined elec- 
tric unit ran the 195:8 miles from Florence to 
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minutes, at an average speed of 
our throughout—the fastest run 
ps yet recorded. The maximum 
was 126 miles an hour. Thus the 
reached as yet by trains of roll- 
rmal design have corresponded 
er the motive power—126 miles 
team or electric propulsion, and 
hour with diesel-hydraulic drive. 
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YSTEMS. In most countries the 
‘way lines is determined by the 
intains, rivers, and coastal shape), 
us the country's industrial and 
y. Railwaysin Britain are strongly 
ndon, which was the hub of finance 
enterprise when most of the main 
jected in the 1830’s and 1840's. 
nk up seaports, coalfields, and big 


‘ways radiate from Paris like the 
heel, but their biggest network of 
» dustrial north and east. Belgium, 

ap, looks like a mere continuation 
r there are no geographical or 


‘ers between the two countries, and 


‘es seem to run straight through 
1y lines from both Paris and Berlin 
o the frontier between France and 
r since the war of 1870 govern- 
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RAILWAY SYSTEMS 
ments of both countries have encouraged these 
Strategic railways, to carry troops in the event of 
war. One of the queerest railway patterns in 
Europe is formed by the two main lines that run 
along the banks of the River Rhine, sometimes 
within sight of one another, for a distance of 
more than 100 miles. This deep and wide river, 
carrying much small shipping, has few bridges. 
The big cities of Germany are spread so widely 
over the country that its railway system is based 
on several regional capitals. The main lines of 
Czechoslovakia and Western Poland still show 
the railway pattern that was laid down when 
they were part of the German and Austrian 
Empires up till 1918. They are, therefore, 
centred on Berlin and Vienna. 

The main lines of north Italy, joining indus- 
trial cities and receiving hydro-electric power 
from the Alps (see ELEcrRIc RarLways), are well 
developed. Few railways cross the mountain 
backbone of central Italy, and southern Italy 
has few industries. 

Swiss railways are notable for the bold en- 
gineering which has run main-line express routes 
through long mountain TuNNELs (q.v.), and for 
the ingenious methods devised for steep climbing 
by Mountain RarLwavs (q.v.). The record rail- 
way height in Europe is reached by the Jungfrau 
railway, one station being 11,465 feet above sea- 
level. This line has a gauge of 1 metre (3 ft. 3 in.), 
and climbs continuous gradients of 1 in 4 or 
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MAP SHOWING THE PRINCIPAL RAILWAY LINKS OF THE WORLD 


DOUBLE SWITCHBACK ON THE CENTRAL RAILWAY, PERU 


When the train reaches the end of one stretch it reverses up the next 


1 in 5 by the rack-and-pinion method. The 
highest through-route in Switzerland is the 
metre-gauge Bernina line, which rises to 7,400 
feet; it climbs a gradient of 1 in 14 by the grip 
of ordinary wheels on plain rails. 

Of the total route mileage of the railways of 
the world, nearly one-third—227,244 miles—is 
in the U.S.A. The American lines are all 
privately owned by separate companies. In the 
Eastern States the largest railways are the New 
York Central (11,000 miles) and the Pennsyl- 
vania Railroad (10,000 miles). Both connect 
New York with Chicago, the chief railway centre 
of the U.S.A. Following the race between two 
companies in the 1860’s to link the Atlantic and 
Pacific coasts by rail (see RAr:wAvs, History or), 
several lines were laid across the Rocky Moun- 
tains. One railway, the Atchison, Topeka, and 
Santa Fé, running between Chicago and Los 
Angeles, climbs over the 7,600-foot Raton Pass 
across the Rockies. Another line rises to 9,000 
feet to run through the Moffat tunnel. Although 
the less mountainous central and eastern States 
have a thick network of lines, thousands of 
square miles of the Western States are far from 
a railway. 

Canada has one of the biggest individual rail- 
ways in the world, the Canadian National Rail- 


ways, with 23,500 miles of line. Th er main 
Canadian organization, the Can Pacific, 
not only runs 20,900 miles of line b: a fleet 
of ocean-going steamers with re: trading 
routes encircling the world. Both vays run 
across the whole width of the No: \merican 
continent, one main line being 3,7 iiles long 
and the other 3,360 miles. At K g Horse 
Pass in the Rocky Mountains, one line rises to 
5,300 feet above sea-level. 

All the greatest heights that have been reached 
by railways are in South America, in the Andes 
mountains. The mineral wealth of the moun- 
tains has encouraged the building of many rail- 


ways from the Pacific coast, up to the highlands 
of Peru, Chile, and Bolivia. The most notable 
line is the Central of Peru, which runs from 
Callao, the port of Lima. In one stretch of over 
100 miles this railway zigzags up steep valleys 
on a continuous gradient of 1 in 25 and using 
twenty-one reversing stations; these are points 
at which a train, having no room to turn at the 
end of one climb, backs towards the next stage 
of its climb (see picture). This railway rises t° 
a height of 15,806 feet above sea-level, having 
passed through a tunnel at 15,694 feet. Oxyse? 
is carried for passengers who suffer from ‘moun- 
tain sickness’, or faintness caused by the thin att 
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itude. Another railway in Peru takes 
12,500 feet up to Lake Titicaca, One 
rting from Antofagasta in Chile, rises 
et and does not drop below that level 
s. A branch of this line attains at 
world’s record railway altitude of 
all but level with the summit of 
These railways, except for the 
Peru, are all of 1-metre gauge. The 
c Railway, linking Argentine with 
to use rack-and-pinion climbing 
steep gradients of 1 in 12]. 
he most remarkable railway systems 
rld is the Trans-Siberian Railway, 
s right across the U.S.S.R. in Asia. It 
y possible to travel by railway from 
China, with very few changes of train 
by taking the railway FERRY (q.v.) 
ind to France and a Trans-Siberian 
c longest stage, Even if there were no 
ndrances to free travel, a change of 
d still have to be made at the western 
Russia, for the Russian track GAvoE 
st inches wider than the European 
[4 ft. 81 in. From Moscow to the end 
way, Vladivostok on the Pacific, is a 
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Soviet Weekly 
“SIBERIAN RAILWAY RUNNING ALONG THE SHORE 
OF LAKE BAIKAL 


Journey of nearly 6,000 miles, taking 9 days in 
Journey in the world that can be made without 
a change of train. From one point on the line 
à train runs through Mawonuaia (q.v. VoL ILI), 
connecting with a Chinese railway to Peking and 
other cities in the heart of China. Where the 
Trans-Siberian Railway reaches Lake Baikal in 
the mountains of central Asia, the engineers who 
built the line could not take it across the lake, 
which is go miles wide at its narrowest. For 
some years the trains were carried across the 
lake in ferries during the summer months; in 
winter the ice on the lake was thick enough to 
bear the weight of trains running on a railway 
track laid over it. Later, however, the two ends 
of the line were linked up by a permanent track 
laid round the shore of the lake, 

Australia’s greatest railway problem is that of 
Gavots (q.v.), as various States have gauges of 
5 ft. 3 in., 4 ft. 8} in. and 3 ft. Gin. Australia has 
the longest stretch of perfectly straight line in 
the world—g28 miles across the Nullarbor Plain, 
an uninhabited wilderness without a single tree. 
Yet within a few hours’ journey the passenger 
finds himself in Flinders Street Station in Mel- 
bourne, which claims to be the busiest in the 
world, handling over 300,000 passengers daily. 
The biggest stecl arch railway bridge in the 
world is Syoney Hannoun Brinor (q.v.). 

The thirteen main-line railways of India and 
Pakistan are owned by their governments. 
Roughly half their mileage is the broad 5 ft. 6 in. 
gauge, while other railways are 1 metre, 2 ft. 6in., 
and 2 foot, Famous mountain lines are the rack- 
and-pinion metre-gauge railway which reaches 
a height of 7,275 feet in the Nilgiri Hills, and the 
2-foot gauge Darjecling-Himalaya Railway, 
rising to 7,407 feet at Ghoom. 

See also Ramways, History or; Mounta R Att. wAYS, 


RAILWAY TRACK, see Vol. VIII: Ramway 
Construction. 


REDIFFUSION. Many of the homes in certain 
towns have no wireless set in the ordinary sense: 
they are connected by wires to a local ‘wireless 
exchange'—just as a telephone subscriber is con- 
nected to the local post office telephone exchange. 
The wireless exchange or rediffusion centre 
receives the main B.B.C, programmes on a large 
and carefully tuned receiver; the programmes 


REDIFFUSION 
are transferred to a series of wires which link the 
wireless exchange to various subscribers in the 
town; each subscriber, by turning a switch, can 
select the programme he wants to hear. The 
subscriber is obliged by law to have a wireless 
licence. 

Rediffusion services are specially useful in 
parts of Britain in which good reception on 
householders’ sets is difficult to obtain; or in 
industrial and business areas in which tall steel- 
frame buildings prevent good reception on the 
householders’ aerial, or passenger lifts and 
trolley-bus junctions cause clicking noises in the 
ordinary household wireless set. In large blocks 
of flats rediffusion can be economically installed 
in all the flats at once. Rediffusion is, of course, 
confined to towns in which an exchange and a 
wiring system have been set up. In Britain, a 
wireless exchange or rediffusion centre is not 
allowed to provide programmes of its own on 
the subscribers’ wires. 

The first British exchange was started by a 
Hythe engineer in 1925, and others soon followed 
his example. The Post Office decided to put 
such systems on an official basis to prevent people 
receiving programmes without paying for a 
licence. In 1926 permission was given for the 
relaying of programmes in this way, so long as 
each subscriber took out a receiving licence. By 
1930 there were sixty such exchanges, serving 
about 14,000 subscribers, and by 1935 therc 
were 340 exchanges with 200,000 subscribers. 
By the end of the Second World War the 
subscribers had reached 650,000. In 1935 a 
Government committee recommended that the 
exchanges should be run by the Post Office, 
but nothing was done. 

Rediffusion has long been popular abroad, 
notably in Holland and Germany. It is much 
used in British colonies, where it is not always 
easy to organize a complete broadcasting service 
locally. 

Rediffusion experts are seeking ways of ex- 
panding the services—of increasing the number 
of programmes available to the subscriber, 
developing the application of the system to 
larger blocks of flats and to hotels, and supplying 
a television service in areas where television 
stations have been set up. They are exploring, 

too, the use of the electricity mains and the 
telephone network as a means of carrying pro- 
grammes into private homes. 

See WinELESS, History OF. 
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REFERENCE BOOKS. The ; se of a 
reference book is to give informa: a brief, 
easily available form, so that a rt with no 
special knowledge of a subject can ! out the 
facts he wants quickly. In nearly cference 
books the information is arrar: 1 alpha- 
betical order, or the reader is di: to what 
he wants by means of an alphabeti ndex (see 
CATALOGUING AND INDEXING). 

x. DICTIONARIES. A dictionary i ierally a 
book which gives an alphabeti t of the 
words of a language, with an exp! n of the 
meaning, use, and origin of each, a metimes 
a key to its pronunciation. The Gr word for 
a dictionary was lexicon, from which we get our 
word ‘lexicographer’, meaning : one who 
compiles a dictionary. The earlic tionaries’ 
made by the Greeks and Romans on!) explained 
difficult or obscure words, and w more like 
what we should call glossaries or : bularies. 
Dictionaries that aim at giving a co dete list of 
words in a language, the everyday ds as well 
as the difficult words, are compara modern. 

The first English dictionary became 
famous, and has remained so, wa npiled by 
Dr. Samuel Jounson (q.v. Vol. V) uppeared 
in 1755. In it the ‘Great Lexico >r’ (as he 
has been called) set out to fix a st d of good 
English, and therefore he attemp: ; be com- 
prehensive only so far as to incluc all of what 
he considered the ‘best’ words. illustrated 
the meanings of words with quoi-'ions from 
different authors, a practice whi- has been 
followed in later dictionaries. So:nctimes his 
entries make an amusing record of his personal 
views—such as the entry for ‘O: ‘A grain, 
which in England is generally gi to horses, 


but in Scotland supports the people.” This dic- 
tionary is a great feat of scholarship, and was the 
basis of most English dictionaries for over 2 
century. 

The most comprehensive dictionary of any 
language is the New English Dictionary (or the 
Oxford Dictionary): the first part was published in 
1884. This aims to be a record of every word 
in modern English (it does not include Anglo- 
Saxon), the changes in meanings illustrated by 
quotation from contemporary writings. It runs 
to twelve large volumes and a supplement. 
Smaller dictionaries, such as the Shorter Oxford 
English Dictionary and the Concise Oxford Dit 
tionary, have been derived from it. The New 
English Dictionary is the accepted standard for 
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English spelling and pronunciation. The stan- 
dard dictionary of America is Noah Webster's 
Dictionary published in 1825, and later revised 
and enlarged. So famous has this dictionary 
become in America that the word ‘Webster’ is 
now often used as meaning a dictionary. Many 
dictionaries, of course, explain the meaning of 
the words of one language in another language 
— such as Greek-English or English-French dic- 
tionaries. "There are also special dictionaries 
dealing with words or terms of a particular kind, 
such as slang, technical terms, proverbs, and 
place-names. 

2. ENcvcroPAEDIAS. The word ‘encyclo- 
paedia’ comes from the Greek enkuklios, ‘circular’ 
or ‘complete’, and paedeia, ‘education’. A dic- 
tionary is normally, as we have seen, a book 
which explains the meaning of words, and often 
phrases. An encyclopaedia, such as you have in 
your hand, explains things and ideas. Some aim 
at giving information on every possible subject; 
others deal with some special branch of know- 
ledge. 

Books of the encyclopaedia kind were com- 
piled even in Roman times. Pliny (A.p. 23-79) 
compiled a great work called Naturalis Historia, 
which dealt with the physical Universe, geo- 
graphy, ethnology, and anthropology (see page 
53). One of the earliest modern encyclopaedias 
in English was the Cyclopaedia, or Universal 
Dictionary of Arts and Sciences, by Ephraim Cham- 
bers, published in 1728, in which a system of 
cross-references was used. The Encyclopaedia 
Britannica was first published at Edinburgh be- 
tween 1768 and 1771. Since 1929 the Encyclo- 
baedia Britannica has been published in America 
by the Encyclopaedia Britannica Cio. Amongst 
other important modern encyclopaedias is 
Chambers’s Encyclopaedia, published first in Edin- 
burgh by W. and R. Chambers, between 1860 
and 1868. 

3. ALMANAGS. An almanac is a yearly calendar 
of months and days, giving information, usually 
astronomical, about such matters as the times of 
sunrise and sunset, or the phases of the moon. 
Almanacs of the modern kind, dealing with a 
single year, date from about the 16th century. 
The most important British astronomical al- 

manac is the JVautical Almanac (see NAVIGATION, 
Marine). Whitaker's Almanack, first published in 
1868, is much more than an almanac—it is a 
collection of current information of all kinds. It 
describes itself on the title-page as a work ‘Con- 


358 


taining an account of the astronomic:' and other 
phenomena, and a vast amount of information 
respecting the Government, Finar Popula- 
tion, Commerce, and General $t5:..:ics of the 
various nations of the world, wi n Index 
containing 35,000 references’. Ti lex is an 
essential key to the entries, which .re not in 
alphabetical order. 

4- MiscELLANEOUS. There is à t variety 
of other reference books such as g teers (geo- 
graphical dictionaries of places) a itlases, as 
well as directories, such as the Post e Guide— 
a key to all the places in Great E+:itain. The 
Annual Register, started by Robert Dodsley in 
1758 and kept up ever since, consi a volume 
for every year, in which are recordcd the main 
events of that year. Who’s Who is » dictionary 
of prominent living people, and is revised every 
year. The Dictionary of National Bievraphy, first 
published between 1885 and 1900, contains in 
alphabetical order the lives of all notable Britons 
who died before 1gor, over 30,009 of them. 
It has been regularly brought uy: (o date by 
supplements every 10 years since | 

There are a great many books of reference 
covering a single subject; some of čem, such as 
Black's Medical Dictionary, Groves Dictionary of 
Music and Musicians, or Brewers Dictionary of 
Phrase and Fable, are standard re ze books to 
be found in any well-equipped ry. Many 
others, covering subjects such gardening, 


engineering, art, or natural history, «re planned 
either for the general reader or the student. 
See also LIBRARIES, 


REFRIGERATED SHIP, see Suir. 


REPORTER. Everything that is printed in the 
news columns of a newspaper or broadcast in a 
B.B.C. news bulletin is based on the work of a 
reporter, and is often phrased in his own words. 
Only men and women of ability can carry out 
the responsible work of experienced reporters. 
A reporter may be permanently engaged on one 
subject which demands special knowledge, such 
as parliamentary, art, or sports reporting; Or he 
may be a general reporter, which requires great 
versatility and enterprise. He may become 2 
foreign correspondent, working abroad, or @ 
B.B.C. radio reporter, frequently speaking his 
news into a recording machine for transmission 
‘on the air’. 
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REPORTERS AND PRESS PHOTOGRAPHERS IN DOWNING STREET 
They are waiting to meet statesmen as they leave No. 10 


The -and-file reporters on a morning or 
evenin er in a big city have to do a good 
deal of ine work, reporting the meetings of 
the tov uncil and its committees, the regular 
sitting 1e magistrates’ courts, county courts, 
and oc nally the assize courts, speeches at 
public lunches and political meetings, interviews 
with notable visitors to the town, football 
matches, or the rapid collection of accurate 


informati. n at the scene of a railway or road 
accident or at a serious fire, when many eye- 
witnesses are both confused and careless about 
what they say, and have to be questioned with 
care. 

The reporter of a large newspaper must be 
ready for every kind of adventure. He may be 
called out of bed by telephone to drive to an 
airport, where an aeroplane privately chartered 
by his newspaper may be waiting to take him 
Out to sea in search of a sunken submarine or a 
burning passenger liner. He may have to fly to 
far part of Europe if a notable fugitive from 
Justice is arrested, or he may have to hurry to 
the Old Bailey criminal court to describe the 
death sentence being pronounced upon a'mur- 
derer. He may be posted for days at a dock or 
Coal-mine, during a long industrial dispute, in 
Which both parties will distrust reporters and 
refuse to talk to them. He may suddenly be 


called on to report on subjects about which he 
knows very little. Sometimes his jobs are excit- 
ing; often they are slow and tedious. 

The foreign correspondent is one of the most 
responsible members of a newspaper's staff. He 
must have the judgement to know, from day to 
day, what British people at home want to read, 
and what policy his editor would adopt over any 
item of foreign news. He must be able to win the 
confidence of his informants—often difficult for 
a foreigner. He must plan his own work week 
by week, with only occasional instructions from 
headquarters, and he must make his own 
arrangements for telephoning or telegraphing 
his news to Britain, always allowing for tele- 
graphic and censorship delays, and for differ- 
ences in local time. 

A radio correspondent does much of his work 
like other reporters. But sometimes his reports 
depend on listeners hearing either the radio 
reporter's voice, or voices and sounds as heard 
by him at the scene of some public event. Much 
use is made of recording cars. These are power- 
ful private cars containing gramophone turn- 
tables, electrical recording apparatus, a stock of 
recording disks, and a long rubber cable with a 
small hand-microphone at the end. A recording 
engineer in the car starts the mechanism, and 
the radio reporter holds the microphone to his 
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own mouth and speaks into it; he may then hold 
it to the mouth of someone whom he is inter- 
viewing, or he may turn it towards the scene he 
is reporting in order to pick up sounds, such as 
cantering horses or cheering people. Selections 
from these disks are then incorporated into the 
news programme. During the Second World 
War the B.B.C. devised for its war correspondents 
a midget recorder, about the size of a portable 
gramophone. Stanley Maxted took such an 
instrument with him when he was dropped from 


THE LAST FIGHT OF THE ‘REVENGE’, 1591 , 
The Revenge is in the centre with the foremast shot away. Tapestry lent to the National Maritime Muscum, Greenwic 
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one; but the photographer must 


tion by 
be on t! t before the event occurs. 

See als ALIST; NEWSPAPER; News BROADCASTING, 
RESTA NT CAR, see Ratpway COACHES, 
Sectior 
REVE] H.M.S. The first Revenge was a 
man-o! of the new galleon type (see SAILING 
Sars), for Queen Elizabeth at Deptford 
and la: d in 1577. She was named, it is 
though Hlizabeth's choice, to show her wish 
to ave: 1e French religious massacre of St. 
Bartho! v’s Day (1572) or the Spanish one at 
Antwer ;76). Sir John Hawkins’ sailors 
consid he name unlucky, revenge being the 
right d alone: certainly, the Revenge was 
four tin. nearly lost by shipwreck before being 
taken e Spaniards. 

The nge was commonly rated as 500 tons 
and w aller than the Arx Royat (q.v.) of 
700 te e carried proportionately fewer guns, 
but v iore serviceable for foreign service. 
She i our masts, and the fore and main 
masts : square-rigged. Her upper-works were 
painte een, a favourite Tudor colour. She 
was th ship of Sir Francis Drake throughout 
the Ar da campaign, capturing the flagship 
of Pedro ^e Valdes and leading the attack in the 
fight o^ Gravelines, after the Spanish fleet had 
been pu: to flight by the threat of the fire-ships. 

In i55: a considerable English squadron was 
sent to ‘he Azores (Portuguese islands in the 


Atlantic) commanded by Lord Thomas Howard, 
with Sir Richard Grenville in the Revenge as 
second-in-command. This force was surprised 
by an overpowering Spanish fleet commanded 
by Alonso de Bazan. Howard got under way 
and led his squadron to a safe position to wind- 
ward of the Spaniards; but for some reason Sir 
Richard Grenville hung back in the Revenge, and 
then took on the fifty-three Spanish ships single- 
handed and fought them for 15 hours. Two 
Spaniards were sunk and two so disabled that 
they had to be abandoned, before Grenville 
was persuaded to surrender, himself mortally 
wounded. He gave up the Revenge a wreck, and 
a hurricane shortly took the ship and the prize- 
crew to the bottom. The story of this engage- 
ment has been made well known by Tennyson’s 
ballad The Revenge. i 
There have been eight ships called Revenge in 
the Royal Navy; the eighth fought at Jutland 


ù RICKSHAW 
and was a unit of the Eastern Fleet duri 
Second World War. "assa deem reg 


See also Vol. X, Sea Warranz. 


RICKSHAW (Jinricksha). This light, two- 
wheeled vehicle is drawn by a man. The body 
of the vehicle is mounted on springs and large 
wire-spoked wheels, with two shafts for the man 
to grasp, and a movable hood to cover the pas- 
senger. It is believed to have been invented by 
a missionary to Japan about 1870, and its name 
is made up from the Japanese words for *man' 
Jin, ‘power’ riki, and ‘vehicle’ sha. It quickly 
became popular in Japan and China as the suc- 
cessor to the Oriental form of SEDAN Cram (q.v.), 
and was later introduced into Africa and India. 
It is used in Indian hill-stations such as Simla, 
where horse-drawn vehicles are not practical. In 
South Africa rickshaws are drawn by Zulus, who 
are sometimes dressed in ostrich feathers, paint, 
and beads. Jinricksha men have been known to 
run 20 miles with their carriages at a speed of 
6 miles an hour, 

The hand-drawn rickshaw is now little used 
in the big cities of China and Japan, where it 
has been mainly replaced by the ordinary motor- 


E. : 
Paul Popper 


^ JAPANESE RICKSHAW 


RICKSHAW 
taxi. In some towns rickshaw tricycles are seen, 
propelled by pedals. 


RIGHT OF WAY. This means the right of the 
public to a free passage along a road, bridle-way, 
or footpath. The route must be one along which 
the public would have a reasonable purpose for 
going—that is, it must lead from one public 
place to another, from a road to a village or 
another road, or a short route from one village 
to another; or to some special point of public 
interest, such as a view-point, a waterfall, or 
the sea-shore. A route from a road to a private 
house, for instance, could not be considered a 
reasonable right of way. 

The legal establishing of a right of way 
depends, as does so much of English law, on 
continuous custom. A public right of way may 
be created by an Act of Parliament, but in 
the great majority of cases it comes into existence 
by a ‘dedication’, that is, by the owner of the 
land giving the public the right to use it. 
Dedication is not always easy to establish, and 
in the past so many disputes arose that the 
Commons, Open Spaces, and Footpaths Pre- 
servation Society made representations to Parlia- 
ment, which resulted in the Rights of Way Act 
of 1932. This Act provided that where 20 
years of continuous and undisputed use of a 
path by the public can be shown, then ‘dedica- 
tion’ by the owner can be assumed. If an owner 
wishes to prevent a path through his land from 
becoming a right of way, he must do something 
to show that he does not intend to dedicate a 
public right of way; for example, he must close 
the path occasionally by locking gates, or he 
must display ‘Private’ notices, or take some other 
steps to turn back members of the public. If, 
however, a right of way has been established, 
the owner may not legally put up any obstruc- 
tion to a free passage. 

See also Vol. IX: WarxrNo. 


RIVER NAVIGATION. In ancient times, 
when land communications were difficult because 
of forest and swamp and the absence of roads 
or wheeled vehicles, rivers were often the only 
means of transporting any but the lightest goods, 
and, indeed, often the only means of travel at 
all. In some little developed parts of the world, 
such as parts of equatorial Africa and America, 
where the country is largely dense forest or 
swamp, the great rivers, such as the Conco and 
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Amazon (qq.v. Vol. III), are sti e principal 
highways. It is not surprising, therefore, that 
early man evolved a boat (see P IVE SHIPS) 
before he evolved a cart (s ARTS AND 
Wacons). 

The great cities of ANCIENT Civi. TIONS (q.v. 
Vol. I) were almost always buil: iver banks, 
The cities of Egypt grew up alon NILE (q.v. 
Vol. III), and communicated w^ cach other 
by boat along the river, and d he river to 
the Mediterranean. The cities « sopotamia 
grew up along the Ticris and Ec. ;:nATES, and 
those of ancient India on the Ga : and Inpus 
(qq.v. Vol. III). The fertile land in these river 
valleys brought wealth to the early settlers, and 
the different settlements began to «xchange the 
goods they had for those they wanted by carry- 
ing them by boat. The populations in the river 
valleys tended to increase rapidly, 21nd the com- 
munications made possible by ‘se rivers in 
course of time resulted in the sc.-:ate groups 
uniting into nations. 

River travel in ancient days wever, was 
sometimes made difficult by frequ«..: and violent 
floodings, by the fact that rivers ¿Hanged their 
course, and by the silting up oi ihe channel. 
The problem of controlling ri is a very 
ancient one. Many great rivers extind far inland 
at an easy slope and could, therefore, be 
navigated by small craft with lii;c more 1m- 
provement of their condition tha: ‘he removal, 


where possible, of sand-banks and | .\len trees. If 


the river was cut up by rapids or waterfalls, the 
cargo from the boats, and also the boats them- 
selves, would be carried past the rapid or up the 


rise in level by men and pack-horses. Some 
rivers, such as the Rhine, have a natural even 
flow of water both winter and summer. Other 
rivers, however, such as the great Yellow River 
in north China, are subject to periodic floodings, 
or their course is broken by rapids and sand- 
banks, Some rivers, especially tidal rivers, silt 
up with sand and mud more than others. — , 
Most rivers have to be ‘canalized’, and their 
flow of water regulated. The aim of cal 
is to provide a channel of reasonable width a 
depth, to protect the sides of the river so tha 
earth will not be washed away and block the 
channel with mud, and to make it possible for 
water after rain to escape without flowing ov 
neighbouring land. Sometimes storage resek 
voirs for flood water have to be built at hig 
levels to provide for regular supplies of wate! 
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RIVER NAVIGATION 
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ENA, 


BOATS ON THE YANGTZE RIVER AT HANYANG, HUPEH PROVINCE, CHINA 


during weather. Improvement of river 
navigation began by increasing the length of 
channels which boats could use in the estuaries. 
Modern Drepcrrs (q.v.) now serve to keep clear 
from silt a navigable channel for vessels. 


The difficulty of raising boats from one level 
of water to another, without carrying the boat 
overland, was at first met by a method of inclined 
planes with rollers for raising the boat. Then 
changes of level were produced by the building 
up of rough weirs to dam up the water for a 
Short time, so that boats could float by. Later, 
Openings were made in these crude weirs, and 
these were fitted with gates or planks which 
could be opened or removed to allow boats to 
pass. Later still, a new channel with a lock was 
built round the shallow places, navigation depth 
being kept by the weir built across the river 
lower down (see Locks AND WEIS). 

These improvements in river navigation came 
slowly, and developed according to the nature 
ofa river and the needs of the country or peoples 
it served. Sometimes a river was also used for 
&enerating power to work water-mills, as were 
many English rivers, or for IRRIGATION (q.v. 
Vol. VI) of farm land in hot, dry lands, as were 


and still are the Nile in Egypt, the Ganges in 
India, and many great rivers in China and 
America. These other uses for the river have to 
be kept in mind when making improvements 
for the purposes of navigation. 

In England there were many early Acts of 
Parliament relating to rivers and their con- 
servancy. Navigation improvements were often 
prevented and traffic held up by the owners of 
water-mills, who were joined by landowners 
fearful of losing their fishing and water rights— 
for in the days of few waterworks and public 
water-mains, a stream of water running through 
one's land might be of great value. In spite of 
some improvement, rivers still contained many 
‘shoals’ or shallow places; in times of drought 
there was a lack of water; in times of rain, floods 
destroyed the banks built to preserve navigation; 
few navigable rivers had towing-paths for horses, 
and where these existed they were frequently 
blocked by high stiles and fences. Action for 
making the river navigable was often prevented; 
in 1759, for instance, a clause was inserted in 
the Stroudwater Navigation Act prohibiting the 
use of locks. The first lock on the Thames at 
Teddington was not opened until 1811. Some 
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DUISBURG HARBOUR ON THE RIVER RHINE 


early forms of weirs called staunches are still 
used on the Thames above Oxford, and there 
were staunches on the Severn until 1842. It is 
not, therefore, surprising that by the middle of 
the 18th century the principal centres of trade 
were the coastal towns, since inland trade was 
hampered by the lack ofa reasonably economical 
means of transport. 

As good navigable rivers provide a cheap form 
of transport, especially for heavy goods, the great 
rivers of the continent of Europe have had an 
important influence on the commerce in the 
countries they serve. Large continental rivers, 
now mainly controlled by the State or even by 
an international commission, have been im- 
proved and canalized from early times, and vast 
sums have been expended in keeping them up 
to date. The Rume (q.v. Vol. III), nearly 800 
miles long, is the most important river in 
western Europe, serving as it does Holland, 
France, Germany, and Switzerland, with con- 
nexions to Belgium. It is a very busy route, with 
many inland ports of some size, such as Duisburg 
and Cologne. Mannheim and Strasbourg have 
large inland docks, and the Ruhr area, through 
which the river passes, has been the heart of 
industrial Germany. The Rhine BARGES (q.v.) 
are an economical form of transport for the 
heavy raw materials and goods of this manu- 


facturing region. Since 1815 th: ne has been 
under the control of a perman ternational 
commission, whose duty it i: watch over 
the interests of the countries cor :rned in the 
navigation, 

The Dawusz (q.v. Vol. ITI) i: another river 
controlled by an international co:::ission—the 
European Commission of the Panube, which 
was set up in 1856 after the Crimean War. This 


great river, which is navigable from the Black 
Sea right into Germany, links thc capital cities 
of Belgrade, Budapest, and Vienna, as well as 
great river ports such as Bratislava and 'Turnu 
Severin. It is connected by canals both to the 
Rhine and the Elbe. The Voraa (q.v. Vol. III), 
the longest European river, has been an impor- 
tant trade route for many centuries. It connects 
great industrial cities such as Stalingrad, Saratov, 
and Gorki, and is linked by canal to Moscow, 
to the River Don, and to the Baltic and White 
Sea (see Russtan Canats). In France the River 
Seine is navigable for vessels of ro-foot draft 
throughout the length from Rouen to Paris, 2 
distance of 226 miles, over which the river !5 
canalized. 

China has three great navigable rivers, the 
YzrLow River, the YANoTZE, and the St-K1aNe 
(qq.v. Vol. III), and over 25,000 miles of river 
are navigable by steamers and junks. The 
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IgRAW q.v. Vol. IH) is a vital waterway 
naviga some goo miles through Burma. 

The d States of America is also a country 
of gre ers, of which the MississtPPr river 
systen Vol. III) is perhaps the most impor- 
tant. lississippi, with its tributaries Mis- 
souri: io, has over 6,000 milesofauthorized 
navig :terway, as well as many hundreds 
of mil the other large tributaries, such as 
the Ar . During the present century much 
has b: ne to improve the natural rivers of 
the L States and Canada by canalization 
and to ct by canals the great natural water- 
Ways, ally the Great Lakes (see WELLAND 
Canar ] the Ohio and Hudson Rivers. 

Sec MITIVE SHIPS; CANALS, 

See a ]. IIT: Rivers. 
ROAI UILDING, see Vol VIII: Roap 
Burro: 
ROAI imroRY or). The modern meaning of 
the w road’ dates only from about the time 
of S} care; the earlier terms used were 
either *.--y' or, if a properly made surface were 
intend street’. The last comes from a Latin 
word mcaning ‘to strew or pave’, and can be 
found ‘-day in the names of many English 
places (such as Streatham, Stratford, Streatley, 
Stretton) on or near one of the old Roman 
Roars (q.v.), which were usually paved or 
metalied 

The carliest road-users did not have wheeled 
vehicles, and so the earliest roads were little more 


than tracks, having no artificially strengthened 
surface from the remains of which we might be 
able to trace their routes: we can only sketch 
some of them roughly from the finds of buried 
merchandise made along their courses. In this 
way we know that as early as 3000 B.C. a road 
ran from Afghanistan through Persia and Arabia 
to Egypt, and that along this was brought ‘lapis 
lazuli’, a valuable blue stone. About 1,000 years 
later there began a steady trade in amber from 
Denmark and the Baltic along a road running 
right across Europe to north Italy (see TRADE 
Roures). The most that was done to make and 
keep these ancient roads fit for traffic was per- 
haps the removal of large boulders or the filling 
of soft places with gravel, stones, or brushwood, 
and not even this was done if a way round could 
be found. In thick bush country, as in Africa, 
the earliest roads followed the game-trails 
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trampled out by heavy animals, because the 
tools of early man were not capable of felling 
trees or even hacking through bushes without 
great labour. In America it was the bison, a 
very heavy animal needing firm ground and 
easy gradients, which blazed the trails later 
followed by Indians and then by the white men 
(see AMERICAN Traits). So the expresses of the 
Canadian Pacific Railway thunder across the 
Rocky Mountains to-day through passes first 
discovered by the bison, and many modern 
American main roads owe their routes to the 
same animal. 

The oldest paved road known was made by 
Cheops, the Egyptian king who built the Great 
Pyramid before 2700 s.c. Its purpose was 
to allow the huge granite facing-blocks to be 
dragged and rolled to the site. In China there 
is a saying that a road is good for 7 years 
and then bad for 4,000. The date of the first 
emperor, Fu Hi, is given as 2800 8.c.; and cer- 
tainly, to administer his vast empire, he must 
have needed roads, though probably these were 
paved only in the towns. A later emperor, Shi 
Hwang Ti, who came to the throne in 246 B.C., 
is famous for the roads he made. The imperial 
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4 GERMAN HIGH-SPEED MOTOR ROAD: THE BERLIN-MUNICH AUTOBAHN 


roads of China, about 2,000 miles in length, 
were at their best, broad, and paved with great 
slabs of stone. They were connected by a net- 
work of lesser roads. Rivers were bridged or 
crossed by ferries; mountains were tunnelled or 
climbed by broad easy steps suitable for pack 
animals. Chinese roads were deliberately made 
crooked to discourage evil spirits, who were 
believed to travel only in straight lines. 

Just when trade between China and the 
western world began is not known; but by the 
6th century s.c. Persia had already been import- 
ing raw silk for many years. The Chinese mer- 
chants are said to have linked up at Kandahar, 
in Afghanistan, with the travellers from the west, 
who no doubt used the old lapis lazuli road. In 
the 1st century B.C. a large trade grew up be- 
tween China and Rome, silk being bartered for 
such things as coral, amber, ivory, and tortoise- 
shell. The Romans were by far the greatest road- 
builders of the ancient world, though they may 
have learned useful lessons from Carthage, the 
city on the north coast of Africa which, with a 


nom 
population at one time of over a n and an 
empire stretching right along th« hore of 
the Mediterranean and across int in, must 
have needed a good system of re At its 
height the Roman Empire contain iore than 
50,000 miles of excellent roads radiating from the 


capital to the farthest corners of the dominions 
(see Roman Roaps). ; 3 
For many centuries after the fall of Rome m 
the 5th century A.D., hardly any new roads were 
built in Europe, and only in France was anything 
done to keep the old Roman roads in repair. It 
was in France, too—but not until 1764—that 
Pierre Trésaguet made the first really successful 
roads since those of the Romans, whose methods 
he probably copied. Trésaguet, however, made 
the foundations of his roads, composed of stone 
blocks set on edge, with a camber parallel to that 
of the road surface. A few years later Napoleon 
put the whole road system of France into 
thorough repair to help the moving of his armies. 
He also built the first roads for wheeled tr 
through the Western Alps to Italy (the passe 
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throug! Eastern Alps were far easier and Stone man lived mainly on high ground 
had lon ied roads). The modern autobahnen and m on top of the i riae of 
and aut of Germany and Italy, the most southern England. He developed a new system 
advanc :amples of modern road-making of tracks, which followed the crests of the hills 
in Eur ere also constructed for military and are therefore called 'ridgeways', The centre 
reasons th these exceptions the history of of this system was Salisbury Plain with its two 
roads i rope from Roman times onwards great at Sronmumvon and Avesuny 
can be ed from Roaps, Bnrrisu (q.v.). In (qq.v. Vol. I). Every few miles along these roads 
Ameri: cpt in the large towns, the art of he surrounded by 
good r aking, as we know it, is little older and ditches, into which he could drive his cattle 
than o n century. at night. Later, some of these ‘camps’ were 

See a ^»s, Barrsu; Macapam Roaos; Roaps, developed into immense fortresses, such as 
Movers «AN HiGnwAY; BURMA ROAD. Maiden Castle in Dorset (we EARTHWORKS AND 

Hu1-rorts, Vol. I). It was in such places that 

ROAD: RITISH (Hisronv or). Men of the the Ancient Britons put up some of their toughest 
Old Sc \ge, who knew nothing of farming fights against the Roman legions between A.D. 43 
and liy v hunting the herds of bison, rein- and 47. But at least 2,000 years before that 
deer, a: ttle wild horses that roamed Britain Britain had begun to export tin abroad for the 
perhaps {me 8,000 or 9,000 years ago, appear making of bronze, It was mined in Cornwall, 
to have ‘loped an extensive system of track- and we know that long before the Romans came, 
ways a: have guided travellers along them it used to be sent in across southern 
by a se: marks so placed that the next ahead England to the Isle of Wight, Kent, or even 
was aly in sight. Thus a great stone might Essex, where it was put on board ship. This 
be rear n its end or an earthen or gravel could hardly have been done without reasonably 
mound ulus) thrown up. On sky-lines a good roads (see also Cart AND WAGON). 
notch n. + be cut; on lower ground a circular When the Romans conquered Britain, they 
moat or nd might be dug. These marks can made = hec me den pompes 
still bc d to-day, running in dead straight system see ne 7 
lines o: ', and ite re we date them so value of these was not only that their erar 
far back . the Old Stone Age is that only at construction allowed them to stand centuries Ts 
that par’. ular time, when the climate was so neglect, but that in choosing London ud ue 
dry and : -id that hardly any trees could grow centre of the system the Romans made a choice 
and Britain was mostly grass-covered open which has not been disputed since. 
country, could many of 
them have been seen, With 


the warmer moisterweather 
which followed the Great 
Ice Age, dense forests and 
thickets sprang up, which 
must have made them 
largely useless (see PREHIS- 
TORIC Man, Vol. I). 

Then came a new sort of 
man who had learned how 
to farm and was altogether 
More civilized. But because 
the wetter climate had 
turned much of the low- 
lying ground into vast 
marshes, and because the 
clearing of heavy or tree- 
covered land was too much 
for his crude tools, New 
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THE RIDGEWAY CROSSING THE BERKSHIRE DOWNS 


ROADS, BRITISH 

All through medieval times it was generally 
thought that if a road got bad, all it needed was 
a rest and it would mend itself without the need 
for any work. So traffic would make wider and 
wider detours round bad places, until some roads 
were in places over 100 yards wide, and equally 
bad from one side to the other. No one was 
responsible for keeping the roads in repair; and 
although people did not mind doing a little to 
mend the short lengths they themselves used, 
they did not see why they should keep up roads 
to be used by travellers from a distance. There 
was a vague obligation on the Lord of the Manor 
to have such work done, but his duty was 
generally neglected. On the whole it was the 
great abbeys and monasteries which did most 
for the roads; and the dissolution of these by 
Henry VIII led to even greater neglect just at 
a time when the growing trade of the country 
called for better transport. 

Until then, trade had been so local that long- 
distance roads were hardly needed, except by 
armies on the march. In 1555 the Highway Act 
was passed making each parish responsible for 
its roads and obliging each inhabitant to do 6 
days' work a year on them. This was generally 
evaded and, as the roads got worse and worse, it 
was followed by all sorts of foolish Acts regulating 
the weight of loads, the width of tires, or the 


number of animals drawing each vehicle: almost ~ 


everything was tried except the building of good 
roads. 

In general as much as possible was sent by 
pack-animal rather than on wheels. For if a 
pack-horse became bogged in a mud-hole, it 
could generally be relieved of its load and 
dragged out; but a bogged wagon might have 
to wait there for the coming of summer. (Heavy 
trunks of trees needed for ship-building often 
took many months, or even several years, to 
travel to the coast.) And so long files of pack- 
animals, bearing bales of cloth from Gloucester- 
shire, pottery from Staffordshire, and coal from 
the Black Country, were a familiar sight until 
little more than 200 years ago; and most of the 
few bridges built during medieval times were of 
the narrow, hump-backed kind now known as 
*pack-horse bridges’ (see BRIDGES). 

In 1663 the first Turnpike Act made the 
experiment of collecting money for the upkeep 
of roads from those who used them. Toll-bars 
were built, each with its ‘turnpike’ or barrier, 
which stopped the traveller until he had paid 
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his toll, and Trusts were appointed 


the money was well spent. 


Unde: 


in spite of its abuses, British rca 

became good enough for the great co. 
of the 18th and early 19th centurics 
were probably the best in Europe 


PIKE). 


The first good roads to be ma 
after Roman times were built in 
General Wade some years after 
Rebellion of 1715, and were milita; 
1737, Robert Philips read a paj 
construction to the Royal Societ; 
claimed, as McAdam did later, th: 
of a well-made road should be cons: 
pulled up, by the action of the t 
over it. But Philips's paper brought : 
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result. Fri 765 onwards, however, a Yorkshire- 
man, Jo! letcalfe, in spite of the fact that he 
was bli: ilt 180 miles of excellent turnpike 
roads. I s followed in the early 19th century 
by Teli the famous engineer and bridge- 
builder, built many hundreds of miles of 
roads i sland, Scotland, and Wales. At 
about t c time John McAdam was working 
on the 1 of road construction that was to 
make | me famous. Unlike the roads of 
Trésag vietcalfe, and Telford, Macapam 
Roaps had no expensive foundation of 
heavy s they consisted simply of one layer 
of brok: ne, laid direct on the subsoil. The 
idea w: 'atly ridiculed at first; but when it 
was fou at such roads lasted well and were 
far less ig to horses because of their slight 
‘give’, | lam's system triumphed, 

For a! t 60 or 70 years after the coming of 
the rail... in the middle of the 19th century, 
roads k uch of their importance until the 
develop: t of motor transport in our own cen- — 
tury. T>- invention of the pneumatic tire in 
1888 rai.) quite new problems of road con- 
struction, Justead: of rolling the stones of the 
surface i o place, as iron tires do, the rubber 
tire ten’: io suck them loose; and the dust 
ground these stones, which should help to 
cement icem together, is blown away by the 
fast-movi.; car, Choking, blinding clouds of 
dust used to hang over the main roads of the 
late 1915 century. Many experiments were tried, 
including the application of sea water and of 
various chemicals. But tar was found to be most 


7 preventing dust and holding the 
broken stone firmly in place. At first the tar was 
applied either by brush or spray; but later it was 
found better to make a ‘tarmacadam’ surface in 
Which the broken stones are completely coated 
with tar before being laid and rolled. 

With the ever-increasing speed and weight of 
modern road vehicles, the foundations of main 
Toads have to be immensely strong. The cost of 
such roads is far too heavy to be borne by anyone 
but the Government. The last of the Turnpike 

Tusts was abolished in 1895, when the roads 
were handed over to the Local Authorities. 

See also Roaps, Hisrory or; Roaps, MopeRN; Horse 


RANSPORT; MOTOR TRANSPORT. 
See also Vol, VIII: Roan Burtpina, 


ROADS, MODERN. All industrial countries 
have been forced by modern motor transport to 
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create road systems, or to improve those they 
had before. Britain, with 18,000 miles of road 
and 3 million licensed motor vehicles, carries 
more traffic for its length of roads than any 
other country. Main roads bearing long-distance 
traffic are so important to the nation's business, 
and their cost of building is so high (sometimes 
more than £100,000 a mile), that they cannot 
be paid for, as in the past, by the towns and 
counties through which they pass. The principal 
roads are therefore planned by the Ministry 
of Transport, a Government department set up 
in 1919. They are partly paid for with money 
raised by taxation. All other road costs are 
paid by local authorities, with money raised by 
rates, 

British roads are classified in three groups 
under a system devised in 1919. The arterial 
roads, so called because they might be compared 
to the arteries in the human body, are known as 
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PART OF CLOVER-LEAF ROAD CROSSING IN STOCKHOLM 
The roads cross each other at three levels, allowing a continuous stream of traffic from seven < "ns 


‘A’ or Class I roads; these include the principal 
roads radiating from London to far parts of the 
country, and many roads joining big cities. A 
certain number of ‘A’ roads, known as ‘trunk 
roads', are of such special importance that the 
Government pays the whole cost. For all other 
‘A’ roads the Government pays three-quarters 
of the cost of maintenance or improvement. 

A second group of classified roads consists of 
*B' or Class II roads, which are a little less impor- 
tant than ‘A’ roads. The Government pays a 
slightly smaller share of their cost. Last comes 
a third group, which has no official name, and 
for which the Government pays only half the 
cost. All other roads are described as ‘unclassi- 
fied’, and are solely the responsibility of the 
county or borough in which they run. 

Each road in the first two classes, ‘A’ and *B^ 
has a different number, which appears on all 
signposts, so that a motor driver can find his way 
across Britain if he has previously looked up 
the numbers on a map. For this purpose, Eng- 
land and Wales are divided into six zones marked 
by the six great trunk roads which radiate from 
London, and which are numbered A 1 to A 6. 
Scotland is divided in the same way by A 7, A8, 
and A 9, which radiate from Edinburgh. All 
‘A’ and ‘B’ roads starting in the sector between 
A 1 and A 2 begin with the figure ‘1’; all roads 
between A 2 and A 3 begin with ‘2°, and so on. 
"Thus a motorist might set off from London along 
the Bath Road, a trunk road which is called A 45 
and on reaching Reading might turn off to an 
ordinary ‘A’ road called A 4009; then at the 


village of Nettlebed, he might tur: ; a Class 
‘B’ road called B 481. A road ke number 
throughout its length: the A 6 roa: arlisle is 
still A 6 at London, 298 miles a hat means 
that some cross-country roads, i ire long 
enough, will continue to carry the je num- 
ber in a different zone. For i) ce, road 
A 428 runs from Coventry in Zo: - 4 across 
to Northampton in Zone 5, past ord into 
Zone 6, and after that it joins t \ 1 road. 
The idea of road classification is ew. The 
Romans had three classes of roads. the most 
important being maintained by th: te, The 
British system is roughly similar those of 
France, U.S.A., and other countrie 

The building of modern roads has developed 
slowly in Britain, partly because of their expense. 
Wherever possible, old roads are improved rather 
than new ones built. Trunk roads run in places 


over Roman or medieval roads, such as the Great 
North Road, Baru Roap, and Dover RoaD 
(qq.v.). Parts of Britain are so thickly populated 
that it has been difficult to plan the long-distance 
high-speed motorways which exist in some coun- 
tries. The finest British road-building may be 
seen in by-passes, roads which allow heavy traffic 
to pass round a city, town, or village instead of 
through its narrow streets. Some by-passes are 
built in long, graceful curves, with two concrete 
carriageways for one-way traffic divided by à 
raised strip planted with shrubs; separate cycle 
tracks are sometimes laid. At the crossings © 

important roads, roundabouts are built (see ROAP 
Trarric Conrrot). In London, the North Cir- 


Maite: 


cular Road, although passing through populous 
suburbs, is an instance of a form of by-pass which 
enables fast traffic, free of speed limits, to avoid 
the centre of the city. 

, Germany, Italy, and the U.S.A. have been 
pone in building high-speed motorways. The 
erman autobahnen and Italian autostrade are 
enced in, and motorists are admitted to them 
my at special gates, where they pay atoll. Once 
P they can travel at 80 or go miles an hour 

they like, for there are hardly any junctions, and 


FLY-OVER JUNCTION, NEW YORK 
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Fox Photos 


no slow-moving traffic is allowed. In Germany 
and U.S.A. modern devices such as ‘fly-over’ 
junctions and *clover-leaf' crossings are used, so 
that traffic is carried over busy junctions by 
means of bridges, and drivers who wish to turn 
off the main road by moving to the ‘pavement 
side’ need not get in the way of faster traffic 
which is overtaking them. 


See alio Roaps, Hisrory or; Roman RoADs; Roaps, 


Bnrrisu; Roan TRAFFIC CONTROL, 
See also Vol. VIII: Roan BUILDING. 


ROAD SERVICE STATION 
ROAD SERVICE STATION. The garage, 


or road service station, exists to provide the 
motorist with fuel and lubricating oil, and to 
clean or repair his car. Some garages perform 
only light, running repairs, but most are 
equipped for the skilled and intricate task of 
completely overhauling a car. 

Re-fuelling is done by pumps, driven either 
by hand or by electricity, which draw the petrol 
from large tanks placed under the ground for 
safety. The amount used is registered on the 
dialonthe pump. Lubricating oil for the engine, 
gear-box, and axle is usually supplied from a 
cabinet, from which it is poured into a measuring 
can. In most garages there is a high-pressure air 
outfit for pumping up the tires, sometimes con- 
sisting of a portable compressor and an air 
reservoir which supplies air at a pressure ofabout 
250 lb. per sq. in., or a static compressor and a 
large reservoir, which can be used, not only for 
tires, but also in the workshops. Well-equipped 
garages also have apparatus for high-pressure 
chassis lubrication and gas and electric welding, 
lathes for machining small metal parts, and a 
sparking-plug cleaner and tester. In the larger 
service stations there are separate maintenance 
departments where engines can be taken out and 


Fox Photos 


GREASING A CAR 
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overhauled. These are equipped volving 


engine stands, machines for re and for 
testing the ignition and carbur: well as 
the necessary apparatus for rep > bodies 
and electrical equipment of th Service 
stations used to have speci: o that 
mechanics could work undern car, but 
now lifts, jacks, or trolleys are : aise the 
vehicle to a convenient height. 
See also Moror-car; MOTOR Tra 
ROAD TRAFFIC CONTROL. he speed 
and volume of road traflic ha: eatly in- 
creased, it has become necessa: introduce 
more and more traffic regulatio: cially in 
congested areas. These figures | nearest 
thousand) show how the num f licensed 
motor vehicles in Britain have gi the goth 
century: 
Private cars Gi icles 

1904 8,000 10 

1924 474,000 ) 

1934 1,308,000 (13.000 

1948 1,961,000 7 

Until it was repealed by the Road Traffic Act 

of 1930, there was legally a speed | ' 20 miles 
an hour for all vehicles—though as in fact 
generally disregarded. By the A« 934 a new 
speed limit of 30 miles an hour y posed in 
‘built-up areas’ (that is, towns and most villages) 
for it had been shown that three-quarters of all 
accidents took place in these arcos. Signs are 
put up to show the beginning and end of the 
restricted areas (see Fig. 1), The 1 Act also 
introduced special pedestrian crossi marked 
by ‘Belisha Beacons-—Mr. Hore Belisha being 


the Minister of Transport at the time. Driving 
tests were introduced for all new applicants for 
driving licences. Those who have not passed the 
test have to carry a learner’s red ‘L’ on the front 
and back of the vehicle, and may not drive with- 
out a licenced companion beside them. Solo 
motor-cycle learners are allowed to ride alone. 

As traffic continues to increase, further action 
is taken to control it, both for the sake of safety 
and speed. In most towns very narrow streets 
are made into ‘one way streets’ ; official parking- 
places are marked, and parking in busy streets 1s 
forbidden. Busy cross-roads are controlled by 
automatic signals, thus releasing the police for 
general supervision. Automatic signals change 
from red to green either at fixed intervals or 
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LEVEL 
CROSSING 


I. BRITISH ROAD SIGNS 


FIG. 


accord: > the volume of traffic. The latter 
type wo !rom a simple device underneath a 
rubber :'-ip set in the road. This registers the 
Passage «^5 vehicle on the principle ofan electric 
bell-pus^, and is connected with a switch-box 
at the rozdside which operates the lights. 
Local highway authorities may erect in dan- 
erous pisces traffic-signs as shown in Fig. 1, or 


Paint signs such as ‘Go Slow’ or ‘Look Left? in 
white or yellow letters at least 4 inches wide on 
the surface of the road itself. White lines or 
metal studs, with reflectors that catch the lights 
of cars at night, often called ‘cat’s eyes’, show 
the middle of the road or the traffic lanes in an 
arterial road. These are particularly useful in 
dense fog when the motorist cannot easily see 
the side of the road. Associations such as the 
Royal Automobile Club and the Automobile 
Association, which are voluntarily supported by 
the subscriptions of their members, are also 
allowed, by arrangement with the police, to put 


Cross-roads, 


No cars. 
FIG. 2. SOME INTERNATIONAL ROAD SIGNS. THESE ARE COLOURED RED AND BLACK. 


No parking. 


School. 


ROAD TRANSPORT ENGINES 
up signs such as ‘P’ (for car park), ‘Diversion’ (to 
show that a road or street is closed for repairs), 
or a number which identifies a first-class road. 
All such signs appear in the Highway Code. 
See Rute or tHe Roap, Section 1. 


ROAD TRANSPORT ENGINES. Practically 
all vehicles on the roads, whether private cars, 
goods vehicles, or buses, are driven by some 
form of INTERNAL-comBUSTION ENGINE (q.v. 
Vol. VIII), the type in widest use being the 
ordinary petrol-engine. 

All the power of an engine could be produced 
in one cylinder; but most engines have four or 
six cylinders, as the power of a small engine can 
then be applied more evenly to a heavy load, and 
the moving parts need not be massive. Moror- 
CYCLES (q.v.) are an exception; their framework 
is so light compared with the power of even a 
very small engine that a well-designed single 
cylinder is efficient and cheap. The rated horse- 
power of private car engines ranges from 8 to 
30 horse-power; the heavier commercial vehicles 
have engines of 30 to 50 horse-power, and some 
bus engines approach 100 horse-power. In buses 
and coaches, the cylinders are often designed to 
lie horizontally under the flooring to save space. 

At times of acute petrol shortage, as in war, a 
petrol-engine can be adapted to burn gas instead 
of petrol; the gas can be either made from coal 
products in a miniature gasworks on a trailer 
drawn by the car, or it can be bought, ready- 
made, in a large balloon-like bag which is 
strapped to the roof of the car. 

'The second main type of internal-combustion 
engine, known as the oil engine or Drrsrr 
ExciNE (q.v. Vol. VIII), is being used more and 
more since the Second World War by the larger 
commercial vehicles, because it is cheaper and 
stronger in the long run for really heavy loads, 
and burns an oil which is easier to refine than 
petrol. This form of engine, invented by Rudolf 
Diesel in Germany in 1892, depends for its 
internal explosions (which drive the engine) on 
air compressed so tightly that it becomes hot, 
just as a bicycle pump warms up when pumped 
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hard; this heat causes the oil to explode. The 
pressure is so great that the engine must be made 
of thick metal, and is, therefore, too heavy for 
use in private cars. 

A new and radically different type of engine, 
the Gas Tursine (q.v. Vol VIII) was first 
successfully applied to the motor car by British 
engineers. The first car of this kind in the world 
was demonstrated in Britain in March, 1950, 
by the Rover Company, and was later exhibited 
in America. The car, which was built to provide 
an experimental basis for future production 
models, had an engine of 100 horse-power, 
and in official trials it accelerated from a 
standstill to a speed of 60 miles an hour in 14 
seconds. 

Electric drive has many advantages. It is clean 
and silent, produces no exhaust gases, has fewer 
working parts to wear out, needs no gear-box, 
and has fewer hand-controls. It does not require 
petrol, which is inflammable, or a water-filled 
radiator, which may freeze in winter. Its great 
disadvantage is that, except for TROLLEY-BUSES 
(q.v.), an electric road vehicle is driven by 
batteries, and these, weight for weight, will drive 
a vehicle for a far shorter distance than a tankful 
of petrol. For instance, the driver of a battery- 
driven private car would have to stop every 


DNE [nee 40 miles to ta in freshly 
charged batt because 
all the electric power in 
the old ones w be used 
up. The u batteries 
would then h be con- 
nected to the ic mains 
for several hou 1 order to 
be charged again. For that 
reason ele battery- 
powered cars have never 
been used to great ex- 
tent, except the local 
collection and delivery of 
goods, such milk and 
bread. A bat -powered 
motor is sui for this 
purpose because it works at 
its best, as a pctrol-engine 
does not, wh t has fre- 
quent stops, \ h allow a 
battery to (see Vol. 
VIII: ELECTRIC MoToR and 
BATTERIES, ELESYRICAL). 

Batteries are iso used for 
other purposes where short jour: with fre- 
quent stops are involved. For : ice, they 
drive porters’ trucks which move iuygage and 
mail-bags at big railway stations; and they 
propel invalid carriages, the occupant being 
thus spared the constant smell o petrol and 
exhaust fumes. There are also a few thousand 


battery-driven vans and lorries on the roads in 


Until the 1920’s, many motor-buses i 
petrol-electric system of drive; an ordinary petrol 


Express Dairy Company 
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1 i 2 eels 
The power is stored in accumulators between the wh 
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: an electric GENERATOR (q.v. Vol. 


engine 

VIII), : ı created current to drive an electric 
motor í cted to the road-wheels. This device 
was u ause frequent stopping and starting 
at bu was a strain on the engines and 


transm i of the early motor-buses (see Moror- 
CAR, S t2) 


See al »TOR-CAR; MOTOR TRANSPORT. 
See a 1. VIII: INTERNAL COMBUSTION ENGINE; 


ELECTR ORS; GAs TURBINE, 

ROCKET, see AIRCRAFT ENGINES, Section 6; 
AIRCR^ ^KE-OFF; INTERPLANETARY TRAVEL, 
See also Vol. VIII: ROCKET PROPULSION. 


ROMANCE LANGUAGES. This name is 


given the group of languages, including 
FRENC! TALIAN, SPANISH AND PORTUGUESE 
(qq-v.), hich are descended from Latın (q.v.). 
After t llapse of the Roman Empire in the 
West in che 5th century, the Latin language 
began hange, changing in different ways 
in diffi parts of the Empire. From these 
changes tere had grown up by the gth century 
the begin» ings of some of the main modern lan- 
guages © Europe. The decaying Latin spoken 
from the 5th to the gth centuries is known as 
Romanc-: therefore the great languages which 


sprang {rom it are called Romance Languages. 
French and Provengal (the tongue which was 
long spoken in southern France) developed from 
the form of Latin spoken in the territory which 
was once Roman Gaul; Spanish, Portuguese, 
and Catalan from the Latin of the Roman pro- 
vince of Iberia; Italian and its various dialects 
are descended from the Latin of Rome itself, and 
the different forms of Latin spoken in the various 
districts of the Italian peninsula. An interesting 
dialect still spoken on the Mediterranean island 
of Sardinia closely resembles Latin. Romanch, 
the language of eastern Switzerland, is a sur- 
vival of the Latin once spoken in the Roman 
province of Rhaetia, and Roumanian is spoken 
in the area which was known to the Romans 
as Dacia, 

The word Romance comes from the Latin 
tomanice ‘in the Roman way. The modern 
French word roman, meaning a novel, and the 
English word ‘romance’, with its various mean- 
ings, are both derived from an early French word 
for anything written in Romance language. 

See also LANGUAGE, History OF, 


ROMAN ROADS. It is safe to say that, in 
Europe at least, the Romans were the first to 
create a well-planned system of well-built roads. 
The purpose of these was firstly military—to help 
their advancing armies by ensuring the quick 
movement of supplies and reinforcements, and 
then civil—to help their administration of the 
conquered countries and to provide a means of 
bringing their riches back to Rome. At the peak 
of its power the empire possessed more than 
50,000 miles of excellent roads, radiating from 
Rome to the farthest corners of its dominions 
and connected by a network of minor cross-roads. 
In making them, great natural obstacles which 
could not be avoided were overcome: ravines 
and rivers were bridged with stone or timber, 
tunnels were driven through mountains, marshy 
ground was made firm with piles driven deep 
down and covered with cross-timbers or with 
successive layers of brushwood or ‘wattles’— 
perhaps the origin of theSaxon name for Watling 
Street, the Roman road that runs from London 
to Shropshire, 
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Roman roads were by no means dead straight 
from end to end, as was once believed, though 
they often run exactly straight between the sky- 
line points, perhaps 20 miles apart, from which 
they were surveyed, and they are rarely far off 
the true lines. But they frequently make wide 
detours round deep valleys and other obstacles. 
In marking out their lines, the Roman surveyors 
probablylighted bonfires from sky-line to sky-line, 
and in some parts of England what are supposed 
to be the remains of these fires have been found 
by excavation. The lines of earlier roads are 
now found to have been followed more often 
than was once believed to be the case. 

The work of road-making was carried out both 
by the Roman soldiers themselves, every Legion 
of the army having its own engineer, and by 


Ichesterd p —X4 Winchester 
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PRINCIPAL ROMAN ROADS IN BRITAIN (THE 'NAMES ARE POST-ROMAN) 


the enforce ir of local 
inhabitants blemate- 
rialswereo! »ed from 
considerab| nces. The 
roads were ly from 14 
to 16 fee which 
allowed legions, 
marching reast, to 
pass. In m them, the 
top soil w removed 
and ditch dug for 
drainage her side. 
Then came t yundation 
of heavy carefully 
fitted toget by hand, 
since there \ no steam- 
rollers to cor late them. 
Next folloy layer of 
smaller ston id another 
of broken brick, or 
4. chalk, usual! d together 
with morta ally came 
the surface, raised in 
the centre hrow off 
water. On th- best roads 
this was mac flat stones, 
fitted together nd cemen- 
Lovers ted into place, with kerbs 
on either : At other 
times it mig: ^c just small 
stones, well »--imed down 
and cemented; or gravel 
alone might used, The 
whole road surface was 
frequently ised well 
above the surrounding 


country—a fact that may be comm« morated in 
our term ‘the high road’. : 
From ruts which have been found in their 
surface we know that the roads were used by 
heavy wagons the width apart of whose wheels 
was 4 ft. 8 in. (see also CART AND WAGON). 
Officials and men of importance travelled d 
swiftly in light, two-wheeled carr iages calle 
cisia. In the stone pavements of Pompeu, near 
Naples, and other towns (from the streets © 
which heavy vehicles were frequently banne 
grooves worn by the wheels of chariots have been 
found, and these are only 3 feet apart. Along 
the more important roads, at intervals of only a 
few miles, were built posting-houses where relays 
of fresh horses were kept. By thismeansa RE 
official could easily cover 100 miles a day. 
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one occ: the Emperor Tiberius actually did 
200 mil 4 hours. The regular time between 
Rome : London was 13 days—and it is 
interest note that nearly 2,000 years later, 
when R t Peel was suddenly recalled from 
Italy t: remier, the journey home took him 
exactly ime time, though he travelled post- 
haste a way. To-day, little more than 100 
years | t could be flown in 2 hours. 

The t and length of the whole system of 
Roman ls is best known from two records 
compil oman times, the Itinerary of Antonius, 
probat ting from the grd century A.D. and 
one m: century later which is now known 


as the | utinger Table (see Maps, HISTORY OF). 


They s hed from Scotland to Jerusalem 
and eve; beyond the Euphrates, from the 
heart ‘gypt to the Spanish coast. The 
Romar ish roads are shown on the niap. 
Many ;ese can still be traced to-day, some- 
times a. unusually straight stretches on our 
own ro sometimes as deserted, grass-grown 
lanes ru g between hedges, sometimes as long 
mound:  »ning across farm land, or even, with 
no diffi c in level to be seen, as straight strips 
in fields ." pasture that turn brown in summer 
before t grass on either side. 

See als |4DS$; APPIAN WAY. 

See al ol. I: Roman CIVILIZATION, 
ROPE .. .iLWAYS, see Mountain RAILWAYS, 
Section 
ROTONORAFT. These are aircraft which are 
kept up in the air, not by fixed wings, like an 


ordinary aeroplane, but by several wings or 
blades spinning round on:a spindle, rather like 
the wings of an old-fashioned windmill. The 
spindle is mounted upright on the top of the 
aircraft. 

There are two main kinds of rotorcraft: the 
helicopter, in which the spindle and blades, 
made to spin round by an engine, move the air- 
craft; and the autogiro, in which an ordinary 
Propeller or airscrew in front moves the aircraft. 

1. Hzricorrzn, The spindle and blades, which 
are spun round by the engine, provide the lifting 
action which raises the aircraft and keeps it in 
the sky. "The blades act as a gigantic propeller: 
9n a typical craft there are three blades, and 
cach blade on the spindle is canted at an angle, 
again following the principle of the old-fashioned 
windmill. This angle can be varied by the pilot. 


ROTORCRAFT 
As the blades spin round, they begin to grip the 
air and slowly lift the aircraft off the ground. If 
the pilot of a rising helicopter wishes the aircraft 
to hover in the air, without motion, he reduces 
the speed of the spinning spindle and blades by 
reducing the speed of the engine, and he also 
alters the angle of the blades slightly. The series 
of blades (called a ‘rotor’) then ceases to grip the 
air enough to rise any farther, but just grips it 
enough to keep the aircraft at the height it has 
reached, 

To move the aircraft forward, the entire rotor 
with its spindle and blades is canted slightly 
forward. The action is like that of a man hold- 
ing an open umbrella in rain, who leans the 
umbrella slightly forward if the rain begins to 
blow from a forward direction. As soon as the 
spindle and blades lean away from the vertical 
towards any particular direction, the grip of the 
blades on the air not only continues to support 
the aircraft but also tends to pull it along in that 
direction. 

That is the general principle of helicopters. 
There are many types. A helicopter can have 
two, three, four, or more blades on a rotor. It 
can have one, two, or three rotors, each with its 
spindle and blades. It can have two rotors close 
together above the cabin, the blades of one rotor 
interweaving with the blades of the other as they 
both spin round. It can have rotors mounted on 
outriggers on each side of the aircraft, in the way 
that oars are supported on each side of a racing 
boat on the river. 

The method of steering a helicopter is unusual. 
A rudder would be useless, as there is not a 
fast enough stream of air being blown straight 
back (as from an airscrew) in which a rudder 
could work. Instead, a well-known principle of 
mechanics is made use of: when the helicopter’s 
spindle and blades are being spun round, the 
effort applied to the spindle by the engine tends 
to cause the whole aircraft itself to spin round 
in the opposite direction to the spindle and 
blades. This turning tendency, which is com- 
mon in engineering whenever anything is spin- 
ning, is known as ‘torque’. The designer of a 
helicopter, when faced by this tendency of the 
aircraft to spin round on its own spindle, must 

rovide some force as strong as the ‘torque’, 
which will keep the ‘torque’ in check. Therefore 
a small propeller, facing sideways, is mounted on 
one side of the tail of the aircraft. This little 
propeller, driven by an engine and continually 
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spinning, thrusts a stream of air sideways, 
counteracting the ‘torque’ and preventing the 
tail of the aircraft from swinging round. Thus 
two forces are continually trying to push the tail 
of the aircraft sideways—‘torque’ on one side 
and the little propeller on the other. Those are 
the forces which the pilot uses for steering. If he 
wants to turn the nose of his aircraft to right 
or left, he simply causes the little propeller to 
increase or decrease the amount of its pressure 
for a few seconds, and at once the tail of the 
helicopter is pushed sideways until the whole 
helicopter is facing in the direction the pilot 
chooses. ‘The pressure of the propeller is altered, 
not by making it go faster or slower, but by 
moving a lever which slightly changes the angle 
of its blades. 

2. Autociro. The other distinctive kind of 
rotorcraft, the autogiro, works on quite different 
principles. The autogiro, for instance, has an 
airscrew or propeller at the front, like an ordinary 
aeroplane, which is driven by an engine in the 
usual way. The spindle and blades (the rotor) 
above the cabin of the autogiro are not con- 


> 

BEA. 
nected with an engine, but are {ro to turn on 
their own accounts They are caused to spin by 
the stream of air blown backwar by the air- 
screw. Thus they spin round rather like the 
helicopter’s blades, but, as we hax een, for a 
different reason. These spinning blades have the 
effect of lifting the aircraft into t , much as 


the fixed wings of an ordinary aeroplane will lift 
it into the air. At the same time the airscrew of 
the autogiro moves the craft forward in er 
ordinary way. The autogiro is, therefore, muc 
like the standard aeroplane, except that it has 
spinning wings instead of fixed oncs. Its sp 
wings act like a falling leaf spinning as 1t jer 
slowly to the ground. They will not allow the 
aircraft to fall, except very slowly. In the ae 
of engine failure, therefore, an autogiro gli i 
gently towards the ground and is easy to cond 
The helicopter’s spinning blades are not mean 
to act like a falling leaf; they are meant to have 
the active effect of a propeller, drawing the air- 
craft upward. In the event of engine faa 
helicopter is at a disadvantage compared Mi ; 
an autogiro until the pilot has had time to & te 
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CIERVA C.40 AUTOGIRO LANDING 


the angle of the spinning blades to make them 
act on the autogiro’s principle of a falling leaf. 
All forms of rotoreraft are noted for their power 
of slow flight and their ability to take off and 
land on a very small space without a runway. 
The helicopter can, if necessary, rise straight up 
in the air from the ground, although this is a 
strain on its structure. It can also hover, even 
When the air is absolutely still. T'he autogiro can 
rise from the ground at a very sharp angle. It 
can hover in a slight wind. Rotorcraft can also, 
if desired, take off and land just like a normal 
aeroplane. 

The best speed of rotorcraft is from 75 to 
100 miles an hour. The ordinary aeroplane is 
therefore five or six times faster, besides being 
able to fly a far longer distance non-stop. 

The chief use of rotorcraft is for carrying mails 
or goods in districts where transport communica- 
tions by land or water are bad. They are used 
also for the control of crowds by police (at events, 
for instance, such as the Oxford and Cambridge 
boat race) ; for spraying crops with chemicals to 


destroy insect pests; for the inspection of clectric 
power lines; and for certain kinds of photo- 
graphic surveying. 

The rotorcraft is no new invention. LEONARDO 
pa Viner, the Italian inventive genius of the 15th 
century, foresaw the idea. In France, experi- 
ments were made with helicopters in 1907. In 
1923 the autogiro, invented by de la Cierva, a 
Spaniard, was first flown; his invention has been 
widely used. Several American helicopters, 
designed by Igor Sikorsky, a Russian emigrant, 
were much used by the American Army in the 
Second World War to rescue wounded from 
inaccessible places. 

See also AEROPLANE; FLYING, HISTORY or. 


ROUMANIAN LANGUAGE, see RoMANCE 
LANGUAGES. 


ROYAL TRAIN, see TRAIN, SPECIAL Uses, Sec- 
tion I. 
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RULE OF THE ROAD. 1. Roap. The prin- 
ciple of the rule of the road is that all traffic— 
motor, horse-drawn, and bicycle—must move 
on one side only, except in special circumstances. 
In Great Britain, Eire, Malta, Sweden, and all 
British Dominions and Colonies except Canada, 
traffic keeps to the left: in all other countries it 
keeps to the right. As a result, in British cars the 
driver's seat is on the right-hand side, and in 
American and others on the left-hand side; for 
the driver is better able to control and steer his 
car when he is nearer the on-coming traffic. One 
exception to the left-hand rule is that a horse- 
man leading a second horse usually moves on 
the right, because he must have his left or bridle- 
hand free, and the led horse should be as far 
away from the traffic as possible. 

It is not known how the custom of keeping to 
the left began. Possibly it was because drivers of 
carriages wanted to keep their right or whip- 
hand free, which would not have been possible 
when driving on the right-hand side of the 
narrow wooded lanes of the country. But if this 
is so, we cannot tell why other countries adopted 
the opposite custom. 

In Great Britain the Highway Code sets out 
many other rules and suggestions with which all 
users of the roads, pedestrians as well as bicyclists 
and motorists, should be familiar. Applicants 
for driving licences are questioned on the Code. 
Here are some of the main rules. When over- 
taking, a motorist must move out to the off-side 
of the road, that is, the right-hand side in Great 
Britain. But he should not overtake or turn to 
the right unless he can see that the road ahead is 
clear of on-coming traffic. He should not over- 
take, therefore, at a corner, at cross-roads, over 
a sharp rise, or at a pedestrian crossing (see Roap 
Trarric CoNTROL). Motorists must give way to 
pedestrians who are getting on and off tramcars 
or buses, and they should go slowly when passing 
horses or herds of animals. Vehicles should be 
stopped as close to the side of the road as possible, 
and should not be left near bends or the brows 
of hills. The correct ways of giving signals for 
stopping, turning to the left and right, and so on 
are also shown in the Highway Code, a booklet 
published by His Majesty’s Stationery Office. 

2. SEA. The sea is an international highway, 
and any rule of the road at sea must be inter- 
nationally recognized. The ‘Regulations for the 
Prevention of Collision at Sea’ were drawn up 
at an international conference in 1910, and a 


revised version—the one norm: used—was 
agreed to at another conferenc 29, though 
it was never actually ratified he govern- 
ments concerned. 

The rules lay down which o: ps meeting 
is to give way. (The other vess: , of course, 
maintain its course and speed t ! confusion.) 
They describe the lights which be shown at 
night by various types of vessel ) under way 
or at anchor, ranging from th ar red and 
green side lights carried by all s when under 
way to less well-known ones su: hose shown 
by a ship drifting out of contro! y also give 
the signals which must be soun: n fog, which, 
like the lights to be carried, ifferent for 
ships under way and at anchor. 

A ship ‘under way’ (that is, : er anchored 
nor aground, though not necess: moving), in 
addition to side lights, must sho ming lights 
anda stern light. The two side !:./.:: (sometimes 
known as bow lights) each shin r 10 points 
of the compass (1124 degrees) ! ight ahead 
on their respective sides, green rboard, red 
to port. The stern light, which hite, shines 
over the remainder of the circ (see Fig. 1). 
These three lights are carried by +" ships under 
way, of whatever sort. The aing lights, 


which are only carried by steers, are two 


white lights, one mounted above © i behind the 
other, which shine over the com!)ocd ares of the 
two side lights. In a ship with tvo -aasts, one 1s 
mounted on each mast. The purpose of all these 


lights is so that the officer on watch on the bridge 
ofa ship can understand the course bei 
by another ship near him, and ino 
has the right of way, and what he must do. 
There are many other combinations of lights. 
A ship that is anchored shows two white lights, 
one higher and more forward than the other, 
shining all round. A ship afloat but not under 
control shows two all round red lights, one above 
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FIG. I. LIGHTS ON A SHIP UNDER WAY 
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PIG. 2. LIGHTS ON SPECIAL SHIPS 
der way. 2. Steamer towing another vessel 


under 3. Sailing ship under way. 4. Ship out of 
control, nder way. 5. Vessel at anchor or fishing. 
. Vessel aground in a fairway 
the otl she puts out her steaming lights, and, 
if she is «ot moving, her side lights also. A tug 
when tosing shows two, or in some circumstances 
three, wie lights, one above the other, in place 
of the «ormal steaming lights. Various lights 
are cary «i by different types of fishing-vessels to 
show in which direction their nets are lying. 
Lights «ve not shown by day, of course, but a 
ship at anchor hoists a black ball 2 feet in 


diameter up in the rigging, while a ship not 
under control hoists two, one above the other. 

In fog, sound signals are made on the siren by 
steamers, on the fog-horn by sailing ships, and 
on the ship’s bell by ships at anchor. Ships under 
way make their signal every 2 minutes, and 
ships at anchor every minute. As with lights, 
there are special signals for special ships. 

The rule which lays down which of two ships 
approaching each other is to give way is as 
follows. If two steamers are meeting end on, 
each keeps to starboard. If one ship is overtaking 
another, it must keep out of the way of the ship 
being overtaken until it is ‘finally past and clear’. 
If two ships are approaching each other on con- 
verging courses, the one which has the other on 
its starboard has to give way. A steamship always 
gives way to a sailing ship. The rules for sailing 
ships, which are more involved as they have to 
take into account the direction of the wind, are 
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nowadays really only of interest to yachtsmen 
(see Saina, Vol. IX). 

The rules are the authority on which lawsuits 
arising out of collisions at sea are judged, and 
every officer who has to keep watch on the bridge 
must know their meaning—as every motorist 
must know the Highway Code. The well-known 
doggerel rhymes summarizing the various rules 
are good aids to the memory. In the case of two 
ships converging: 

If to your starboard red appear 

It is your duty to keep clear; 

To act as judgement says is proper 

To starboard—or port—back—or stop her. 


But when upon your port is seen 

A steamer’s starboard light of green, 
There’s not so much for you to do, 
For green to port keeps clear of you. 

3. Amr. The advent of the fast, all-weather 
aircraft, and the demand for frequent and 
regular services, have made it essential to estab- 
lish strict rules for air-traffic control. Air con- 
trol is based on railway signal-box principles. 
Between stations, a train is always under the 
control of a signalman, who ensures its safe con- 
duct through his own section and then passes it 
on to the next. Each signalman receives news in 
advance of a train's approach, and can refuse to 
accept it if the line is not clear (see SIGNALLING, 
Ramway). 

So it is in the air; but instead of running on 
lines, aircraft fly within air ‘corridors’ called 
Flight Information Regions, and instead of see- 
ing signal posts, they rely entirely on radio con- 
tact (see NAVIGATION, Arr). Language difficulties 
are largely overcome by the use of an inter- 
national code of simple words. 

Before taking off, a pilot must give details 
of his intended flight to the airfield authority. 
These intentions are signalled to control centres 
all along his route. Thus an aircraft on a long 
journey flies from one Flight Information Region 
to another, possibly along a defined ‘corridor’, 
or at any rate at a known height and speed. For 
a long way round cach airport there exists an 
Approach Control Zone, which filters all traffic 
destined for the airport. Close to the airport 
itself is a much smaller zone, known as Airfield 
Control Zone, which handles aircraft only when 
they are landing or taking off. The pilot must 
ask permission from the zone controller to leave 
any zone. This is normally given at once, and 


RULE OF THE ROAD 382 
NAT E " country, and the Volga and Don. Dnieper, and 


WS ow S Dniester rivers, are navigable t^ .. :-going ships. 
42N The construction of three ca has made it 
f possible to travel by water ri;!.* across Russia 
f from the Baltic to the Black 5: « Fig. 1). 

i ? The linkimg of Russia's v vays was an 
I important part of the second |:.. Year Plan of 
i the Soviet Union. The first ca2! to be com- 
E pleted links the White Sea thro. .) Lakes Onega 
E and Ladoga to the Baltic Sea, w i an extension 
* from Lake Onega to connect wiih the River 
|. Vouca (q.v. Vol III). The last canal in the 
| scheme connects the River Don to the Volga 
near Stalingrad. But the greatest and perhaps 

most important achievement wes the opening, 

in 1937, of an 80-mile canal to connect the Volga 

with Moscow, which lies on the unnavigable 

River Moskva, and so make possi!) le the develop- 

ment of Moscow as an important inland port. 

EDDA of This canal also brings a fresh supply of water 

to meet the increasing industria! and domestic 

needs of Moscow; a 13-mile st: ich of the canal 

is made into a great reservoir for this purpose. 

More excavation and earth an: concrete work 

were required to build this val than any 

Se ag eae EE TIS ENFORRA TION REGION? other, except the PANAMA Cana. (q.v.). Every- 
thing on its route had to be clea:cd away; even 


the pilot must immediately report his position 
to the controller of the next zone. That routine : 
is repeated at intervals on a long flight. z ELI 

As a pilot nears his destination, he makes 
radio contact with Approach Control, and flies 
under their directions until they hand him over 
to Airfield Control (see ArRPORT). 

In fair weather certain control instructions are 
relaxed. A pilot must be ready, however, to 
revert to full control from the ground at a 
minute's notice and to place himself completely 
in the hands of the controller. In bad weather, 
the work of Airfield Control becomes very com- 
plicated. Some aircraft have to *queue up' by 
circling in the sky while awaiting permission to 
land; at the same time other craft on the ground 
are queuing to take off. 

See also SAFETY AT SEA; NAVIGATION, AIR. 


~ Miles 
250 


RUNIC WRITING, see ALPHABET, 
RUNWAY (AERODROME), see AIRPORT, 


RUSSIAN CANALS. Russia has more great 
inland waterways than any other European 


——— 


FIG. I. RUSSIAN WATERWAYS 


383 RUSSIAN LANGUAGE 
whole vili.ves were removed. Great barrages 
and dar. were built, and many pumping- 
stations a 4 hydro-electric power-stations set 
up. Sev ‘n road and railway bridges cross $% 
the canal. FIG. 2. DIAGRAM OF THE LOCKS ON THE MOSKVA~VOLGA CANAL 

The m=. serious engineering difficulty which 
faced the ' lders was the rise of land which lay all the ships along the whole 80-mile stretch, and 
between © Volga and Moscow. This was over- know exactly what is happening at every point. 
come by cries of ten great Locks (q.v.), which With the help of these three canals, the best 
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raised tle canal in steps and then lowered it use can be made of Russia's navigable rivers, 
again. I 2 shows how these locks werespaced; and the development of Moscow as an industrial 
at one p.c the water is raised 105 feet by a centre becomes much more practical, Russian 
series of ‘ur locks in quick succession. These rivers, however, are not navigable for many 
great loc^-, each of them 9514 feet long and months of the year, because stretches of them 
983 feet vide, empty and fill in 13 minutes, and are ice-bound. 

are worked by a centralized automatic control See also Canats; River NAVIGATION. 

with the minimum use of human labour and the See also Vol. III: U.S.S.R. 

least poss:ble risk of mistake or accident. From 


one single control-point, one man can control RUSSIAN LANGUAGE, see Stavonic LAN- 
the work! 1, of the canal and the movement of GUAGES. 


SAFETY AT SEA 
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SAFETY AT SEA. Nowadays rules to safeguard 
the lives of sea-passengers and sailors are laid 
down for all ships. It had been a long-standing 
rule that every ship must carry lifeboats; but 
after the sinking of the Titanic in 1912, it was 
made compulsory for British ships to carry 
enough lifeboats to hold all their passengers and 
crew, and one out of every thirteen must be a 
motor lifeboat. As well they must carry light 
rafts, such as the Carley float, shaped like a 
large lifebuoy, on which people can sit. Many 
ships carry rafts on quick-release launching 
chutes on each side of the vessel. 

Boat drill must be carried out on board ship 
once a week to ensure that crew and passengers 
know where to go and what to do in an emer- 
gency. Lifeboats carrying 100 or more people 
must be provided with a motor, and must carry 
wireless and searchlight installation. Each life- 
boat must have a full equipment, including masts 
and orange-coloured sails, a gallon of oil for 
smoothing broken water, lines for use in case the 
lifeboat overturns, an electric signalling torch, 
hand flares, parachute signals with red lights, 
buoyant smoke signals giving offorange-coloured 
smoke, and a supply of food and water. With 
the aid of the equipment in modern ships’ life- 
boats many long voyages have been made from 
wrecks, and hundreds of lives saved. Life-jackets 
must be provided for every person on board. 
They are usually made of kapok or cork, and so 
designed that an unconscious man wearing one 
of them has his head held out of the water. 

Ships are divided into watertight safety com- 
partments, which are shut off by watertight 
bulkheads, with doors that can be mechanically 
closed from the ship’s bridge. A ship 400 feet 
long will be divided into eight such compart- 
ments by seven bulkheads, one bulkhead being 
added for every extra 80 feet on the ship's length. 
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Ships are built with double bo: , So that even 


if the outer skin is pierced, wz vill not come 
into the ship, The space bet the two skins 
is used for carrying such com 's as oil fuel. 
The cry of ‘All hands to the ' used to be 
heard in ships in danger; i v all ocean- 
going ships have pumps wo: y machinery, 

Appliances for detecting fi re it has got 
a hold have greatly lessene: danger from 
fire. Modern ships often hav: which draw 
air from all parts of the vi into the chart 
room, so that the officer of th ich there can 
immediately detect smoke an tell where it 
comes from. Bulkheads and are made of 
fire-resisting materials as far ossible. The 


oms are often 
hold a store 
lar material; 
hen the heat 


ceilings of cabins and publi: 
fitted with sprinkler points w! 
of water kept in by wax or son 
this melts and lets the water c 
in the room rises. 


All ocean-going ships bear th- Plimsoll mark 
or ‘load line’ (a line passing gh a circle), 
TF 

RR) 
2A | T 
i 
LAAR = 
D S 
k 28i 
b 
Pcr W 
Lco WNA 
THE PLIMSOLL MA* 
Line through circle is general line below which a ship may 


not be loaded. LR stands for ‘Lic Register’. The 

density of water differs according to ter 

saltiness, and a ship may be more 

waters. Horizontal lines on the 

allowed. WNA. Winter North 

elsewhere; S. Summer; T. Tropi 
TF. Tropical Freshwater 


t show variations 
antic; W. Winter 
F. Freshwater; 


painted on the hull (see diagram). A ship must 
not be loaded so heavily that the mark sinks be- 
low sea-level. This mark is named after Samuel 
Plimsoll, M.P., whose agitation in the 1870's put 
an end to the practice of sending to sea over- 
loaded and heavily insured old ships (known to 
sailors as ‘coffin ships’), from which the owners 
made a profit if they sank, : 

Safety at sea concerns all maritime nations; 
and international conferences are held to discuss 
life-saving devices and safety rules. 


LIFEBOAT} 


See also LIGHTHOUSES AND LIGHTSHIPS; 4 
LE OF TH 


CLIMATE AND COMMUNICATIONS, Section 3; RU 
Roap, Section 2; WRECKS. 
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WIND 


iE MAST 7» I< ABAFT THE MAST > 
WEATHER! SIDE 


^ z-m-o» 


Bow \ ON THE 
4 ` QUARTER 
RE /  ABĒAM_ \ ABAFT 
T AMY NVTHE BEAM 
FIG. I 
SAILIN Some of the words in the special 
vocabu: of sailing must be explained first of 
all. In i= own ship a sailor reckons position by 
the ma::- he speaks of things as ‘before’ (in 
front of) or ‘abaft’ (behind) it. He says just ‘the 
mast’ in he singular, as if he were referring to 
the singi- xreat tree in the medieval ship before 
A.D. 1455 (see SAILING Sutps); his own ship may 
have th:c- or four masts. As he looks round the 


horizon from the deck of his ship, he describes 
objects as being ahead, astern, abeam, abaft, or 
before the beam, on his bow, or on his quarter 
(ste Fig. 1). This gives the angle they make with 
the ship's course. The side on which they are 
may be shown by adding port (left) or starboard 
(tight), Starboard was originally ‘steerboard’, 
and was the side on which the steering rudder 
was hung in Viking ships. The port side was 
earlier known as larboard. But in sailing ships 
the side is more often described in relation to the 
wind: it is called ‘lee’ on the side sheltered from 
the wind, and ‘weather’ on the side from which 
the wind is blowing. 

Any floating body drives before the wind, but 
an efficient sailing ship can make her way, 
though not directly, in any direction, even to 
Windward, without using paddle, oar, or motor. 
Let us consider a three-masted sailing ship of the 
last days of sail (see Fig. 3), and see on what 
courses she can sail in relation to the wind’s 
direction, and how she is steered. Roughly speak- 
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ing, she can sail on courses through 20 points of 
the Compass (q.v.), but cannot sail on courses less 
than 6 points either side of the direction from 
which the wind is blowing. In Fig. 2 the wind 
is blowing from the south-west. The ship, there- 
fore, can sail WNW. (close-hauled on the port 
tack), NW. (wind abeam—the easiest course to 
sail the ship on), N. (wind on the quarter, and 
the ship sailing her fastest for the particular 
strength of wind blowing, every sail in full use), 
NE. (sailing dead before the wind—uncomfort- 
able and wasteful.as the after canvas stops the 
wind reaching the fore canvas, and the ship sails 
her slowest), and so on, round to SSE., when the 
ship will be sailing close-hauled again, but on 
the starboard tack. The ship cannot sail on 
courses between SSE. and SW. or between SW. 
and WNW. 

Fig. 2 will help to explain the meaning of 
sailing ‘close-hauled’ and on the ‘starboard’ or 
‘port tack’, for the three lines across the hulls 
show diagramatically how the yards are braced 
to suit the wind (a yard is the long piece of wood 
placed horizontally to support the top of the 
sail), It will be noticed that, when the ship is 
sailing as close to the wind as she can (that is, as 
nearly into the wind), the yards are braced sharp 
up, so as almost to lie fore and aft; she is then 
said to be sailing close-hauled. The other phrase 
is more difficult; the lower corners or ‘clews’ of 
the square mainsail or foresail of a full-rigged 


REACHING WITH 
QUARTERLY 
WIND RUNNING 
DEAD BEFORE 
WIND 
\ 

REACHING 

BEAM OR | 

“SOLDIERS 

WIND 


CLOSE-HAULED 
STARBOARD TACK 


WHICH A SHIP CAN SAIL WITH THE 
WIND SW. 
The lines across the ship show the direction of the sails 


FIG. 2. DIRECTIONS IN 


SAILING 


FIG. 3. MASTS, SPARS, AND SAILS 
4. Mizzen mast; B. Mizzen topmast; C. Mizzen top- 
gallant mast; D. Main top-gallant mast; E. Main top- 
mast; F. Main mast; G. Bowsprit; H. Jib-boom; a. Spanker 
boom; b. Gaff; c. Crossjack yard; d. Mizzen topsail yard; 
e, Mizzen topgallant yard; f. Mizzen royal yard; g, Main 
royal yard; ^. Main topgallant yard; i. Main topsail yard; 
Jj. Main yard; k, Spritsail yard; Í. Dolphin striker; m. Sprit- 
sail topsail yard. 1. Mizzen or spanker; 2. Main topgallant 
staysail; 3. Middle staysail; 4. Main topmast staysail; 
5. Fore royal sail; 6. Fore topgallant sail; 7. Fore top- 
sail; 8. Fore course or foresail; 9. Fore topmast staysail; 
IO. Jib. 

ship are controlled by two ropes to each clew, of 
which one leads aft and is called the sheet, and 
the other leads forward and is called the tack. 
When a ship is sailing close-hauled and her yards 
are sharp braced to meet the wind, the fore-sail 
and the main-sail have their lee-sheets hauled 
taut (leading aft) and their weather tacks hauled 
taut (leading forward); in this position the 
weather tacks are said to be hauled on board; 
and according to which side the tacks are hauled 
on board, port or starboard, so the ship is said 
to be sailing on the ‘port’ or ‘starboard tack’. 

A full-rigged ship cannot, as has been said, 
sail nearer to the wind than 6 points. Even so, 
when sailing close-hauled, her hull is pushed by 
the wind to leeward as well as being driven 
forwards; this is called making leeway. The ship 
can thus only work right ‘into the wind’s eye’ 
by taking a zigzag course; she must sail a certain 
distance on one tack, then alter her course, trim 
her sails again, and continue a certain distance 
on the other tack. By this method, which is 
called ‘beating to windward’, she will slowly 
work her way against the wind. 

So far only the sails of the ship have been con- 
sidered, but the hull also has its part to play. It 
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has already been seen how ihe ship may be 
pushed to leeward; a hull tha: :s long and deep 
will resist this sideways move and will slip 


easily forward through the w 
in the towering pile of canvas, 
also heel the ship over and st 
To withstand this force she » 
the power to return to an uj 
heeled over. Stability is ob: 
hull and also by ballast, whic 
low down within the hull. A: 


But the wind 
feet high, will 
> overset her, 
;ave stability, 
position when 
by breadth of 
weight carried 
that stands up 


to her canvas well and keeps :« isonably upright 
is said to be ‘stiff’. The trim djustment in 
this respect of a ship can be altered, Ballast ora 
heavy cargo in the hold mak: ship stiff; the 
same ship, unballasted, and x a deck cargo, 


»us under sail. 
is very impor- 
officers. Thus 
sailing ship, as 
mise: she must 


would be top-heavy and dang 
The proper trim of a sailing 
tant and of great concern to ! 
it will be seen that the design : 
of all ships, is a matter of com 


slip easily through the water fc » sake of speed, 
have stability for the sake of s , and also be 
roomy within so that she may «vy a big cargo. 

The ship is steered by means cf her rudder, 
which is hinged on the stern-po:t by a number 


ler, which fit 

» the stern-post. 
when operated 
slipped through 
eral centuries, 


of rings (or gudgeons) on th« 
over projections called pintles 
It is free to move from side to sid 
by the tiller, a long bar which is 
or over the rudder-head. For : 
when the helm order ‘Starboard’ was called out, 
the tiller was pushed to starbourd; this moved 
the rudder to port; the water driving past the 
ship’s side caught against the rudder, and pushed 
the ship round, so that her stern turned to star- 
board and her bow to port (see Fig. 4). By an 
international agreement made in 1931 to avoid 
confusion, the practice was reversed; the helm 
order ‘Starboard!’ now means that the ships 
head should turn to starboard. The tiller is now 
moved by a wheel, except on very small vessels. 

Helm orders in sailing ships, however, are 
usually given in terms relating to the wind an 
the sails. Thus ‘Up helm!’ and ‘Bear up! ed 
move the tiller to windward; ‘Down helm", 
move it to leeward; ‘Helm’s alee!’, the tiller i 
to leeward. The order may also be given Bear 
down on’ something; this means direct the ship $ 
head to leeward towards some object. i 

When beating to windward, the change fro 
sailing on one tack to sailing on another 1$ hp 
by using the rudder and trimming the $ 
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: 4. THE ACTION OF THE RUDDER 


a. Rudd port, ship begins to alter course; 6, Rudder 
tight, ship steady in new course 


that the -hip turns either into the wind through 
12 points of the compass, or before the wind 
through ^o points of the compass. The first 
mancus is called tacking; the second wearing. 
To tack a square-rigged ship requires perfect 
weather conditions, for only in a calm sea can 
one be sure that she will ‘come up’ into the wind 
and tha! Ler sails will fill on the other tack. Her 
yards must be braced round at exactly the right 
momen: or else she will fail to come round or 
‘miss stays’. In that case she will have to be 
sailed ayn in the original tack so as to gather 
steerage way for another attempt. In bad 
weather :. may be dangerous for a ship to miss 
stays; sho may hang up in the wind or even move 
Stern-ür«, The surer way of changing tacks is to 
sail the sh:p the long way round before the wind, 


squaring off the yards and then bracing them 
up sharp on the other tack. 


See also Satine Surps, 
See also Vol. IX: SAILING. 


SAILING SHIPS. The sailing ship took many 
centuries to reach its final and most efficient 
forms, The story of sail from the earliest days 
has been traced, in historical order, in the articles 
Pruve Sars, CrasstcAL Sues, and VIKING 
Sues. The present article deals with the growth 
of ships from the Middle Ages, the period in 
which the full-rigged ship of the great days of 
Sail had its origins. 

The fleet built for the Norman invasion of 
England in 1066 is shown in the famous pictorial 
record of the Conquest, the BAYEUX TAPESTRY 
(q.v. Vol. XII) The Norman ships were very 
similar to the Viking and other Norse ships, to 
Which the Normans were accustomed. In the 
next 400 years ships developed very slowly. 

At the time of the Conquest, men-at-arms, 
knights, horses, and stores were carried over in 
clinker-built vessels which could be sailed only 
if'the wind blew the way the fleet wanted to go; 


otherwise they had to be rowed. The vessels 
were alike at cither end and carried shields along 
the gunwales or sides. It is difficult to judge the 
size of these ships, but we know that the White 
Ship, which was lost on the Normandy coast in 
A.D. 1120, had 300 persons on board. Her crew 
included fifty experienced rowers as well as men- 
at-arms, She was moving under sail and oars, 
trying to overtake the rest of the Royal Fleet, 
when she was wrecked. 

Ships grew in size and made longer voyages as 
trade increased, English ships went to Iceland 
for fish, to the Baltic for timber, to Gascony for 
wine, and they took wool to the Low Countries. 
The Genoese and Venetians sailed ships direct 
to England and Flanders from the Mediter- 
ranean. Crusanes and Pi.crmaces (qq.v. Vol. I) 
meant that large bodies of men travelled long 
distances by sea. 

The ships of northern Europe and those used 
in the Mediterranean differed considerably. In 
the north, sail almost took the place of the oar, 
while in the south, the rowed galley was used as 
much as sail. The southern sailing ship hoisted 
the triangular fore-and-aft sail known as the 
lateen. Fig. 1, a ship of the 13th century from 
an illuminated manuscript, shows the single 
square sail used in the north and the steering oar 
slung from the starboard (steer-board) quarter. 
The top of the stem is ornamented with the 
carved figure of a bird. The mast is supported 
by fixed ropes or shrouds, Nail-heads are 
prominent along the ship’s sides. 


FIG, I. 13TH CENTURY SHIP 


4 e in the 
Voyage of St. John ee fries an Apocalypsi 
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From a manuscript in the Fitzwilliam Museum of about 
A.D. 1270 


In those days merchant ships seized for the 
Royal service were quickly turned into fighting 
ships. Light stages were erected as ‘castles’ fore 
and aft, and at the mast-head. A captain, 
lieutenant, and men-at-arms were placed on 
board to “fight the ship’, and the civilian master 
and ship's company were retained to sail the 
ship. In action, ships were brought close together 
and fought castle to castle (Fig. 2). Later, 
cabins were made under these castles, which were 
soon built into the ships as permanent structures, 
useful both in peace and war. Fig. 3, copied 


FIG. 3. SHIP WITH PERMANENT CASTLES 
From the First Common Seal of Ipswich, A.D. 1200 
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from the seal of the town of [pswich of 1200, 
shows permanent castles fore and aft. It also 
shows a ship with differently shaped ends, a long, 
high, over-hanging stem-posi, ənd a shorter, 


straighter stern-post. Instead oi the steering oar 
slung over the quarter, there is a rudder of the 
form we know to-day, hung i entre line of 
the ship from the stern-post. 'ortant ships, 
usually those in the Royal service, were gay with 
shields hung up and devices p l on the hull, 
with decorated sails, and flass and banners 


waving from mast and flagstafis 

Figure 4, copied from an Admiralty seal, 
gives a good idea of a warship of ihe early 15th 
century. Banners fly from large staves on the 


castles, and a swallow-tail pennon flies from a 
staff in the top castle. In such a vessel as this, 
the Grace Dieu, Jesus, or Holl: Henry V and 
his men went forth to Normandy. This Grác 
Dieu should not be confused with Henry VIIT's 


Great Harry (q.v.). 
By the 15th century ships wei 
larger. The Grdce Dieu, whose 


getting much 
vemains have 


been discovered in the Ha River near 
Bursledon, Southampton, measured 130 feet 
along the keel by 48 feet be his ship was 


those days. The 
capacity ofa 
x wine, a ton 


1,400 tons—a gigantic size fo: 
tonnage at this date referred to ii 
ship for carrying casks of Bor 
of wine in two butts being esti»u-ted to occupy 
60 cubic feet of space. No doubt the big mam- 
sails of these monster ships reade them very 
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FIG, 4. EARLY 15TH CENTURY WARSHIP 
From the Seal of the Sub-Admiralty of England 
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Perhaps the flagstaffs gave the idea 
big step forward; at any rate, the 


unhandy 
of the : 


j- j-MASTED SHIP OF ABOUT A.D. 1450 


three-msied ship appears quite suddenly about 
1450 Fig. 5). Two-masted ships were 
eviden ied out—Henry V's Gráce Dieu was 
a two-r»:ter, Probably the foremast was tried 
before mizzen-mast, but both positions may 
have been tried. The lateen mizzen (or rear) 


sail is a Mediterranean sail, as we have already 


seen, Tie top-sail was set at first on a small top- 
mast erected in the ‘fighting top’ (a platform on 
top of the mast). 

An important Mediterranean feature intro- 


duced into the north during the 15th century is 
carvel building, a method whereby the planks 
are placed edge to edge, giving a smooth surface, 
and not overlapping as in the earlier clinker-built 
northern ships. During this period the larger 
ships were all four-masted, and remained so, 
until the beginning of the 17th century. — 
Careful planning of the shapes and positions 
of the sails—the ‘sail-plan’—enabled the sailor 
to suit his vessel to the varying wind and weather, 
and so make it more seaworthy and able to sail 
to windward—that is, against the direction of 
the wind, which was probably not possible with 
the single square-sail (see SattiNc). This made 
possible the great voyages of discovery of the 
15th and 16th centuries. Hulks, barges, balingers, 
and pinnaces were rigged much the same, differ- 
ing only in size—indeed the same ship is often 
described by different names in old records. 
Towards the end of the Middle Ages ships of 
200 or 300 tons were in common use, These had 
three or four masts with a square head-sail, the 
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sprit-sail set under the bowsprit, top-sails set over 
the fore- and main-sails, and lateens set on the 
mizzen-mast. The fore- and main-sails were known 
as the ‘courses’. A small sail called a bonnet was 
laced to the body of a big sail, and could be 
removed in strong winds to reduce canvas. The 
shrouds (or fixed ropes) carried ratlines (forming 
rope ladders) so that men could easily climb 
aloft (see Colour Plate opposite p. 320). 

The Mediterranean carrack, a combination of 
northern and southern forms, was recognizable 
by its overhanging forecastle and a big inverted 
V-shaped opening under it. Men went aloft by 
a simple rope ladder up the mainmast, and this 
mast was set up with tackles (movable ropes) 
instead of shrouds (fixed ropes), This carrack 
type was copied by the shipwrights of Bayonne 
on the west coast of France, who introduced it in 
northern waters, where it became popular, 
though in time it lost its distinctive features (see 
Fig. 6). . 

The caravel (sometimes spelt ‘carvel’) was a 
small ship of Spanish or Portuguese origin, rigged 
with two lateen sails. 

During the 16th century the differences be- 
tween a merchant ship and a warship became 
more obvious. The galley, the oar-driven ship 
of the Mediterranean, was never used success- 
fully in the north. The galleass, a large galley 
also using sails, was much used by the seafaring 


Fic. 6. CARRACK 
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FIG. 7. GALLEON OF 1588 


people of the famous Italian republics of Venice 
and Genoa. The Portuguese attempted to build 
a sailing ship called a galleon on galley lines, 
though longer and lower, with the galley's 
pointed beak-head for boarding the enemy. 
Elizabethan seamen copied and modified the 
galleon. The successful men-of-war of Queen 
Elizabeth’s Navy, the Ark Rovar and REVENGE 
(qq.v.) were built like galleons. The rig and 
sail-plan was the same for all; the form of the 
hull distinguished the type of vessel (see Fig. 7). 

The beginning of the 17th century saw a 
marked development in rigging. A little mast 
was erected on the round platform or ‘top’ at 
the end of the bowsprit, called the sprit-sail top- 
mast, and on it was set the top-sail. This remained 
a characteristic feature of the rig of ships from 
about 1615 to the end of the century. After its 


introduction, the fourth mast, or bonaventure: 


mizzen, began to disappear, and instead a square 
mizzen top-sail was set over the lateen sail. The 
yard which spread the foot of the mizzen top-sail 
was called in English ‘the crossjack', and no sail 
was carried on it until late in the 19th century. 
During the 17th century recf points for reducing 
the size of a sail began to appear. Foot ropes 
were fitted under the yards for the men to stand 
on when reefing or furling the sails, 

At this time the hulls of ships, especially Eng- 
lish ships, were very beautifully and elaborately 
carved. The tops were round, and the crows’ 
fect and other elaborate arrangements of rigging 
were unmistakable marks of the 17th-century 
ship. Large flags and streamers were flown on 
festive occasions. 

The cutter, which became a famous English 
type of ship, probably came from Holland at the 
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Restoration. Schooners and brigs also appear 
after 1700. During the 18th century the sail-plan 
changed little. By the end of ti. century ‘royals? 
(small sails above the top- it sails) were 
commonly carried on all thre ists. The 18th- 
century hull had less ornam ion and none 
of the expensive gilding of i): 17th century, 
decoration being almost entire nfined to the 
^ figurehead and stern ornamen n larger ships 
about 1705 wheel steering rep! | the cumber- 
some whipstaff (a long lever w '2 the rudder). 


About 1760 the practice of fastening sheets of 
copper to the outside of ships below the water- 


line made for greater speed. pper did not 
become fouled by crusts of vegetation and shell- 
fish nor was it eaten by the Teredo worm, as 
had been the wooden hulls of earlier ships, and 
so the ships could move more e::i)y through the 
water. Coppering, although expensive, soon 
became popular, for it did away with the neces- 


sity for periodic scraping. 
By the end of the 18th centu 


he maximum 


size in oak-built ships had bee» «ached. Ships 
of the Easr Innra Company (q.v. Vol. VII), the 
finest English merchantmen, were about 1,000 
tons, and the Vicrory (q.v.) Herself no more 
than 2,162. Timber for shipbuiiding was get- 
ting scarce, and experiments were made by 
replacing certain natural shapes of timber with 
iron fittings. This was the beginning of a great 
change. The mixture of wood and metal was 
soon followed by the all-iron hut, which made 
it possible to build much larger ships. Then 


came the first steam-engines, with paddle and 
screw, and these altered the whole build and 
character of ships. f 

But while these changes werc coming in, sail- 
ing ships reached the height of their development 
in the famous Cuiprer Snuies (q.v.). American 
rivalry in the middle of the 19th century caused 
British merchant shipbuilders to build for speed; 
and soon British clipper ships were competing 
with Americans in carrying tea or other kinds 
of cargo at record speeds. But as steamships 
improved, large sailing ships began to lose their 
place, though they continued for a time to run 
the long routes carrying wool, and then grain 
from Australia round the Cape, and nitrates 
from Chile round the Horn. 

For a time great iron ships of 2,000 tons were 
built, which could be handled by small oe 
The four-masted barque with its much dina 
sail-plan used small steam-engines to haul on the 
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EAST INDIA COMPANY'S SHIP *ATLAS', BUILT IN 1012 AND CARRYING 20 GUNS 
Oil painting by W. J. Huggins 


ropes, 
whereve 


and had chain and wire in place of rope 
»ossible. The steel topmasts and lower 
masts were made in one piece. But by the end 
of the 19th century sail was little used for com- 
merce, lo-day it survives only for pleasure in 
the form of yachts (see Sarna Boats, Vol. IX), 
and in a few small coasting vessels. 


See also Sup; SAILING; SEA TRAVEL; STEAMSHIPS. 
See also Vol. X: BATTLESHIP. 


SAILOR, see Surp's Company. 


SALVAGE. The salvage of wrecked ships may 
mean the refloating of stranded ships, or the 
lifting of sunken ships, or the recovery of treasure 
or valuable cargo lost at sea. 
A stranded vessel is usually pulled into deep 
hus by Tues (q.v.); and then salvage pumps 
eep her afloat while she is repaired enough to 
reach dry dock for more permanent repairs. 
hen a sunken ship is to be lifted, divers are 
Sent down to place huge wires under her. These 


wires are secured at low tide to two specially 
constructed salvage vessels, one on each side of 
the wreck. When the rising tide lifts the vessels 
on the surface, they lift with them the sunken 
ship on the wire cradle. The three vessels, two 
on the surface and one submerged, are then 
taken to a suitable beach where the wreck can 
lie for temporary repairs. Sometimes, when con- 
ditions are suitable, floating structures known as 
‘camels’ are filled with water and submerged on 
each side of the sunken vessel to which they are 
then attached. When the water is pumped out 
of them, they rise, lifting the wreck with them. 
The raising of the German fleet, scuttled in 
Scapa Flow at the end of the First World War, 
was a spectacular work of salvage. Twenty-three 
destroyers were raised with wires and ‘camels’ as 
described and towed to shore to be broken up. 
The huge battleships and cruisers, most of which 
had capsized and were lying on the bottom 
upside down, were more difficult to raise, After 
several experiments, divers succeeded in bolting 
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air-locks on to the ships, and compressed air was 
pumped into them until one after another they 
rose, still upside down, to the surface. These 
also were towed away and broken up for their 
steel and fittings. 

Probably the most difficult salvage work ever 
undertaken was the recovery of a large amount 


vt of London Authority 


WRECK LIGHTERS AT WORK IN THE THAMES TIDEWAY 

The salvage company then began the slow 
and difficult work of blasting earing a way 
to the strong room where thi sure was kept. 
The work went on, in spite of severe set-backs, 
until on 22 June 1932, 10 years after the Egypt 
had foundered, the first ingots of gold were 
recovered from the strong roo. The salvage 
company finally ceased work in July 1935, 


of gold and silver from the wreck of the P. and O. 
liner, the Egypt. The ship was sunk by collision 
in a fog off Ushant in 1922. The wreck’s position 
was in some doubt, and the water was about 
300 feet deep—too much for the diving gear 
normally used. An Italian salvage company, 
which had developed an observation chamber 
and special grabs, decided to try to salvage the 
treasure. After locating an obstruction on the 
bed of the ocean believed to be the wreck of 
the Egypt, the diver was lowered in the observation 
chamber. He confirmed by telephone that he 
was alongside a great sunken ship, and the work 
began. The diver gave directions by telephone 
for the lowering of explosive charges, and when 
these had been fired, he directed the lowering 
and working of the powerful grabs which tore 
away the shattered steel work, Fragment by 
fragment the charges and grabs ate into the ship 


until the diver could direct the grabs to the 
ship’s safe, 


having recovered gold and silver valued at 
£1,183,000. 

Another famous salvage undertaking was car- 
ried out by a handful of men with no special 
gear or equipment. In October 1940, the tanker 
San Demetrio sailed in convoy from Halifax le 
a cargo of petrol. The convoy was attacked, an 
the San Demetrio set on fire by a German warship. 
Knowing the dangerous nature of their cargo, 
the crew abandoned the ship. After some hours 
the crew of one of the lifeboats found the ae 
Demetrio again, drifting and deserted, ane 
burning. They boarded her and set a 
putting out the fires; then, with a crew of only 
sixteen, several of whom were injured i 
burned, and one of whom was dying, and s d 
practically no navigational aids, they pd 
the ship over to Britain and berthed her di 
her own power. They saved not only a Mes 
able ship but also a substantial part O 
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cargo. 7 wners of the vessel willingly paid 
out the awarded to the men for salvage, 
and gua *ed to them the costs of the neces- 
sary lez. action. Salvage awards are always 
made | cial legal courts, and the amounts 
awarde: he salvors are based on the value of 
the ship > d cargo saved and the skill and risks 
taken in work. 

Flotsa:. and jetsam are goods lost at sea, as 
distinct om property lost ashore. Flotsam 
covers oods that float, jetsam all that sink 
to the ved. When flotsam reaches the shore 
and is ied up on the beaches, it becomes 
wreck. sam and jetsam belong to their 
origina! owner, if he can be found; if not to the 
Crown | wreck is Crown property. 

See al "RELICTS; WRECKS AND Wreckers; Divers 
AND Dr: PPARATUS. 

SANSK=YT, This literally means ‘refined, per- 
fected’, -ıd is the name given to the ancient 
classic nguage of India, in which is written 
the Hiru literature of centuries. Strictly, the 
name ; ies only to the form of the language 
defined he grammar of Panini about 400 B.G.: 
he con ‘d his grammar in order to teach the 


SANTA MARIA 
Like Latin and Greek, Sanskrit is highly 
inflected, that is, it has many different word 
endings which are used to show the part the 
word plays in the sentence. The noun has eight 
cases, having, in addition to Nominative, Voca- 
tive, and the others found in Latin, separate 
forms for Locative or place-case, and Instru- 
mental or agent-case, For example, kastas means 
“the hand’; haste ‘in the hand’; hastena ‘by means 
of the hand’. The similarity in structure led 
western scholars to realize, towards the end of 
the 18th century, that Sanskrit was closely 
related to Latin and Greek; and they soon dis- 
covered that all INpo-EuRoPEAN LANGUAGES 
(q.v.) formed one family of which Sanskrit is the 
oldest known member. Below are a few examples 
of words in Sanskrit which resemble words in 
English and Greek, 


Sanskrit Greek English 
duhitar thugatér daughter 
dvàr thüra door 
trayas treis three 
madhu methu mead 
üdhar outhar udder 


See also INDIAN LANGUAGES; LANGUAGE, History of, 
See also Vol. I: INDIAN CIVILIZATIONS; HINDUISM, 


Bodleian Library 


BUDDHIST MANUSCRIPT FROM BENGAL ( 
Written in Sanskrit (Kutila script) A.D. 1095-1105 with illuminations showing Buddha and Indra 


Correct form of speech of the learned men of his 
day, and to protect the language from ‘popular’ 
corruptions. But Sanskrit is often used in a wider 
Sense to include the older form of the same lan- 
guage in which is written the ancient religious 
literature of the Vedas. The oldest Vedic lan- 
guage is found in the collection of religious hymns 
known as the Rig-Veda (see SacrED Books, Sec- 
tion 2, Vol. I) which was probably completed 
before 1000 B.C., and possibly much earlier. The 
language of the Rig-Veda differs from Classical 
Sanskrit both in vocabulary and grammar. Many 
words common in the older period have gone out 
Of use, and new ones have become current. Vedic 
has also a much more complicated grammar. 


SANTE FÉ TRAIL, see AMERICAN TRAILS. 


SANTA MARIA, Tur. This was the ship in 
which the Italian-born sea-captain Christopher 
Corvus (q.v. Vol. V) sailed across the Atlantic 
and discovered the New World. Columbus did 
not set out to discover new land, but to find a 
new way to China and India. In the light of the 
belicf that the world was a round shape, he 
very reasonably thought he could do so by sailing 
westward across the Atlantic, for he knew nothing 
of the whole continent of America nor of the 
Pacific Ocean which lay between. For some 
time he tried to persuade the King and Queen 
of Spain to provide him with ships and men to 


SANTA MARIA 
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^ SHIP OF THE TIME OF COLUMBUS 
Woodcut from De Insulis Inventis by Columbus, 1493 


make this voyage of discovery. When, in 1492, 
Columbus had received the King's support, he 
was sent to a little port near Seville, where the 
inhabitants were in disfavour with the King and 
as a punishment were ordered to provide and 
equip two caravels, small, fast-sailing ships. 
Columbus chartered in addition a larger ship, 
the Santa Maria, direct from its owner, 

We learn from the diary kept by Columbus 
that the Santa Maria was rigged as a typical ship 
of the period and carried a mainsail, foresail 
and mizzen, spritsail, and main-topsail, He had 
ninety men with him in all, and the Santa Maria 
probably carried forty of them. Her size has 
been variously estimated; she is unlikely to have 
measured more than 75 feet in over all length 
and was probably of a carrack construction (see 
SAILING Surs), relatively short on the keel com- 
pared with her over-all length, and with great 
breadth. We know she carried her ship’s boat 
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on her deck. There would 
deck aft, with cabins below 
castle over the stem, raking 


been a poop- 
! a higher fore- 
rd. 


Columbus sailed for the ries with his 
three vessels at dawn on 3 A t. After delay 
amongst the Canary Island led away into 
the unknown on 6 Septem! 1 10 October 
there was nearly a mutiny : the frightened 
sailors; but the next day on caravels, the 
Nina, picked up in the wa zreen branch 
bearing a little flower, whic ited the near- 
ness of land. That night Co! is himself saw 
an unexplained light, and at on the morn- 
ing of 12 October 1492, the ! t on the fore- 
castle of his other caravel, t! ‘a, saw a white 
sand-cliff gleaming in the m ht. This was 


the land was 
F the coast of 
] is unknown, 


the first sight of the New 
part of one of the many isla 
the American mainland; th 


though some geographers be! it was Watling 
Island in the Bahama group e Santa Maria 
was later wrecked on Christm :, and Colum- 


ving that he 
ince then, the 
known as the 


bus came home in the Pinta, 
had reached the Indies. E 
islands near America have 
West Indies. 


See also EXPLORATION; SAILING ©: 


SES. These, 
id Norwegian, 
the Northern 


SCANDINAVIAN LANG 
which include Danish, Swedis! 
are all descended from Old D 
branch of the parent langua 'rimitive Ger- 
manic (see GERMANIC LANGUASES), Swedish is 
not confined to Sweden but is also spoken by a 
large number of people in Finis: 
During the Middle Ages, D 
replaced Norwegian as the la 
classes in Norway, the peasant 
speak Norwegian. This state of affairs has really 
survived until the present day, so that there are 
now two languages in Norway. Riksmal ‘state 
language’ is really a form of Danish, and 3 
the language in which the Norwegian dramatist 
Ibsen wrote, and what we normally mean when 
we speak of Norwegian. It has been develope 
until it is entirely different from Danish in 1t$ 
spelling, which has been several times reformed, 
and also in pronunciation, grammar, and voca 
bulary, many native Norwegian words having 
been taken into it. The second language of Nor 
way is Landsmal ‘country language’; which Ww i 
created in the 19th century out of the Mss 
Norwegian peasant dialects, and has becom! 
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used since, because of a definite 


more w 
movem< ncourage it. 

Sever r languages have developed out 
of Old , which spread to the colonies 
invaded e Vikings from the 8th to the 11th 
centuri sc include Icelandic, the language 


of Icel id Faeroese, spoken in the Faeroe 
Isles. | lic is specially interesting because 
it has the best medieval literatures; the 


SAGAS Vol. I) and the two famous mytho- 
logical tions of ancient poems called eddas 
are wc n. 

See al I: DANES; NORWEGIANS; SWEDES, 
SCHO: R, see SAILING SHIPS. 
SEALS seal is the impression made on a 
substar ually soft, such as melted sealing- 
wax, { design engraved on metal or some 
other material. The word is sometimes 
used o ject on which the design is engraved, 
but the er name for this is a die or matrix. 
Finger often have a device engraved on a 
gem, « iere there is no gem, directly on the 
metal: er type of small seal is the fob-seal, 
so call m the fob or pocket in which it could 
be car Both of these types are commonly 
called s ts. 
. The is applied to a document to show that 
it is authentic; sometimes it is used in place of a 
signature, or sometimes with it, as further proof 
that the document is authorized by the owner of 
the seal, Seals may also be used to close up an 
envelope or packet; the wax hardens when it is 


allowed to cool after the die has been pressed 
upon it. 

The art of seal-engraving was practised in very 
early times, and matrices have been found among 
ancient remains of Babylon, Egypt, and Crete. 
In the Old Testament (Gen. xli. 42) Pharaoh 
passes on his ring, a signet, to Joseph as a token 
of authority. In Roman 
times both seal and signa- 
ture were used to give 
authenticity to documents, 
and the seal was used for 
closing or fastening docu- 
ments. With the collapse of 
the Western Roman Empire 
in the 5th century A.D. there 
was a decline in the art of 
seal-engraving. Later, in 
the Dark Ages, when few 


British Museum 
GREEK SEAL OF THE MID- 
9TH CENTURY B,C. 


SEALS 


British Museum 


SEAL OF CHICHESTER CATHEDRAL, EARLY 13TH CENTURY 


Above is the matrix with which the seal (below) is im- 
pressed 


could write, a sign, usually a cross, took the place 
of the signature, though some kings used a seal as 
well. In the 8th and gth centuries the use of the 
classical intaglio (engraved gem) was revived and 
continued throughout the Middle Ages. In Eng- 
land, apart from one lead seal-impression (bulla) 
of Coenwulf, King of Mercia, the oldest surviving 
seals date from Edward the Confessor in the 
11th century. After this there is a continuous 
series of royal seals, though before Henry I seals 
were not commonly used by persons other than 
kings. 

In England the Great Seal of the King is the 
chief official seal, and is used for the authentica- 
tion of the most important national documents, 
such as Acts of Parliament. The Privy Seal goes 
back as far as King John, and was originally 
used to authenticate documents connected with 
the King’s chamber, and occasionally as a sub- 
stitute for the Great Seal. The use of the Privy 
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OBVERSE AND REVERSE OF THE SEAL OF ROBERT FITZWALTER, EARLY I9TH CENT 


Seal was abolished in 1884, although there is 
still a member of the British Government who 
holds the title of Lord Privy Seal—a post which 
carries no duties. The earliest municipal seals 
date from the end of the 12th century. There 
are also religious seals, belonging to churches or 
monasteries or their officers, as well as private 
seals of a religious character. 

Matrices, other than engraved gems, were 
mostly of metal, especially silver or bronze, and 
the commonest shapes were circular or pointed 
ovals. They were either in two pieces to be used 
in a press, giving an impression on both sides of 
the wax, or single, usually with some form of 
handle. The design of a seal is made up of two 
parts—the device or picture, and the legend or 
words. The legend normally gives the person or 
institution concerned, or may be a verse or motto 
surrounding the device. From early medieval 
times the legends were generally in Latin, though 
French and English are also found, and English 
had become common by the end of the 17th cen- 
tury. The devices were very varied, including 
human figures, scenes from Scripture and the 
lives of saints, natural and fabulous beasts, ships, 
flowers and foliage, crosses and other symbols, 
and shields of arms either alone or combined 
with other subjects. Heraldic devices are first 


British Museun 
seen on seals in the 12th century, The impres- 
sions were usually made on wax, though metal 


in hot countries, 
d on wax spread 
hed to the strip of 


was sometimes used, especiali 
and the seal was then impre 
on the document itself or att 
parchment or cord hanging the lower end. 
From being in medieval times a legal neces- 
sity on official documents, on which it is still 
used, the seal came to be a formality, and is now 
often replaced by a wafer or disk of red paper 
stuck on the document to represent the seal. 
See also HERALDRY. 


SEAPLANE. This term includes any type of 
aeroplane which can take off and alight on water. 
There are two distinct groups of such aircraft— 
flying boats and seaplanes proper, and many 
sub-divisions of each group. n 
With a flying boat e actual body of Ms 
craft (known as the hull, instead of the fuse n. 
as in most other aircraft) floats on the wa a 
when at rest. A seaplane proper, which pat 
ordinary fuselage, like a land aeroplane, E 
ported on the water by floats, which are 
to struts below the fuselage. - an 
The hull of a flying boat has a planing "T 1). 
like a speedboat (see Moror Boats, Vol. aide 
Although it is buoyant, the hull is not 
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De Havilland Aircraft Co 
A TWIN FLOAT SEAPLANE 


A Canadian de Havilland ‘Beaver’ used on Canadian lakes and rivers 


SEAPLANE 


enough to keep the aircraft balanced on water; 
so stabilizers, wing-tip floats and sponsons, must 
be provided to prevent its rolling over. The 
wing-tip floats are normally fitted to struts be- 
neath the wing; to reduce drag in the air, they 
are generally made to retract into the wing or to 
fold up to form the wing-tip. Sponsons, or sca 
wings, are short stub wings mounted low on the 
sides of the hull. They are sturdier than wing-tip 
floats and will stand up to rougher seas; but they 
are heavier, cause more drag in water, and 
normally cannot be folded up in flight. They 
do, however, provide some lift after flying speed 
has been reached. 

In the ordinary seaplane, buoyancy may be 
provided by two floats, mounted side by side on 
struts beneath the fuselage. Sometimes, instead, 
there is only one large float, in which case it 
must be fitted with wing-tip floats on each side, 
as with flying boats. 

A combination of landplane and seaplane is 
known as an amphibian craft. The amphibian 


British Museum 
THE WRECK OF THE WHITE SHIP 
Drawing from a 14th century manuscript 
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is usually like a flying boat i 
with retractable wheels wł 
for use on land aerodrome: 
tage of aircraft which cai 
stretches of the sea or i: 
estuaries is that they do : 
expensive land airports. Th 
ever, requires seamanship as 
of an air pilot. 

The large flying boat is 
senger transport and for | 
reconnaissance. Some long 
lines have used flying boat 
Canada and Scandinavia fiy 
seaplanes are in wide use; i 
with floats is the more pop: 
be replaced by skis for use 
winter. 

With all kinds of seapla 
hull and floats is of great in 
suitable for fast movemen 
always suitable for stability 
clean take-off when rising 
Flying boats with airscrew c 
these mounted fairly high to 
clear of spray; the consequ 
which reduces the speed of :! 
The use of jet propulsion, 
airscrews, enables flying boa 
shallower hull and conseque: 
air performance. 

See also AEROPLANE; AIRCRAFT Li: 


sign, but is fitted 
can be lowered 
ne great advan- 
ht on sheltered 
bours or river 
d the vast and 
vigation, how- 
as the qualities 


y used for pas- 
‘range military 
tance British air 
nany years, In 
boats and other 
inary seaplane 

: the floats can 
frozen lakes in 


he shape of the 
ance. A shape 
ugh air is not 
zater, nor for a 

1 water to air. 
ves have to have 
the airscrews 
is a deep hull, 
» craft in the air. 
lispensing with 
be built with a 

ly to give a better 
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SEA TRAVEL. Until the invention of the 
steamship in the 19th century (see STEAMSHIP, 
History or), travel by sea was always uncom- 
fortable and often dangerous. People went to 
sea to trade, to make war, to emigrate, or fo 
explore, but not for pleasure or for health, as 
they do to-day. 

In the ancient world very little was known 
about navigation: there were no COMPASSES OT 
SEXTANTS (qq.v.); so that ships kept as near to 
land as they could and, when possible, put to 
sea only in good weather, avoiding the spring 
and autumn storms, The ships of the ancient 
Egyptians, Greeks, and Romans (see CLASSICAL 
Sues) were not built for comfort. Egyptian ships 
about 1500 s.c. sometimes had canopies on n 
for important people, but the rowers and o T 
passengers sat at open benches exposed to 
weather, Later Greek triremes, which were 
chiefly war vessels, had little room for passenger? 
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National Maritime Museum 


LORD GEORGE GRAHAM IN, HIS CABIN 


With L corge Graham, the Captain, are the Chaplain and Purser; the Co 
pipe and tabor, and a poodle performs to the music. Painting by Wi 

and the few who did travel—traders, scholars 

going to places of learning such as Alexandria, 


or citizens going to exile—were expected to take 
their turn at the oars. When the ships were 
Swamped in heavy storms, there were no life- 
Saving means as we know to-day; drowning was 
a likely result; and it is small wonder that before 
putting to sea, sacrifices were offered to the sea- 
god Poseidon (the Romans called him Neptune) 
for a calm voyage, The Bible narrative (Acts 
xxvii) gives a vivid account of St. Paul’s journey 
in A.D. 61 from Crete to Rome, in an Alexan- 
drian cornship with 276 people on board—a 
Journey which ended in wreck. 

The achievements of the Saxons, Danes, and 
Normans were remarkable, for in their ships, 
Some 8o feet long (see Vikinc Suips), they sailed 
to the Mediterranean, down the west coast of 
Africa, and even across the North Atlantic 


ok brings in a dish, a Blackamoor plays 
lliam Hogarth, 1697-1764 


Ocean. On long voyages shelters were put up 
on deck at night when the sail was lowered: 
otherwise the ships were open. 

During the Middle Ages sea travel was still 
mainly a matter of war or trade; and the writings 
of those days are full of complaints about con- 
ditions on board ship. The historian Froissart 
tells how Sir Hervé de Lion took to the sea at 
Southampton for Harfleur; he met with a storm 
which lasted for a fortnight, during which his 
horse fell overboard, and Sir Hervé himself was 
‘so sore troubled that he had never health again’. 
A certain Simon Attefeld was provided with an 
estate by Edward I on condition that he should 
always accompany the King on his frequent 
crossings to France, to hold the King’s head if 
need be. 

Cabins first began to appear about the 13th 
century; the best cabins in the ships built at this 
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time by the Venetians for the Kings of France 
were called ‘Paradise’. But cabins were still only 
for privileged people. Merchants were probably 
allotted accommodation on deck according to 
the quantity of goods they were taking. The 
pilgrims who went to Rome, Palestine, and 
Spain had the minimum of comfort. A 15th-cen- 
tury poem describes the overcrowded travellers 
sitting or lying on the deck, feeling sea-sick, or 
trying to concentrate on their holy books in spite 
of headaches, while below the cook is making 
ready a meal, and the steward sets the board, 
putting bread and salt on it. Sea-sickness pre- 
vented most people from eating more than salted 
toast, though a solid meal of boiled or roast meat 
was provided. A 15th-century guide book 
advised pilgrims on reaching Venice to get a 
place in the ‘overest stage’ of the galley because 
the lower part was 'smoldering hote and 
stynkyng’. 

During the 16th and 17th centuries ship 
building and navigation improved, and ships 
sailed long distances from Europe to the tropics, 
where food and water soon went bad. There are 
terrible descriptions of conditions on board. John 


The longboat amidships is roofed over 


Coad, who fought in the M 


( ‘mouth rebellion 
in 1685 and was consequen: 


transported to 


Jamaica, wrote in his jour v ninety-nine 
people were crammed into il room under 
deck where they could no: lown properly: 
nor could they go on deck fo Ihe ship was 
soon infested with diseasc as smallpox. 
Smollett in Roderick Random a description 
of similar conditions in the : entury: there 
was no proper sleeping roon ;eans of keep- 
ing food fresh, and even in the :ick-bay the air 
was foul. 

Until the end of the 18th ury one of the 
chief dangers of a long sea-v: , especially to 
the tropics, was the disease c scurvy, caused 
by lack of fresh food; and it was not until 1770 
that Captain James Cook showed that this could 
be prevented by including in the sailors’ diet 
lime, lemon, and orange juices, which would 


vegetables. In 
; his voyage of 
(q.v.) without 


serve the same purpose as gı 
the next year Cook returned 
nearly 3 years in the ENDEA\ 
losing a man from scurvy. 

In the 19th century there w 
in sea-travel, both for tradio 


great increase 
nd diplomatic 


/| N 
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ON THE DECK OF AN EMIGRANT SHIP IN 1840 
and used as a chicken-house, Drawing by R. C. Leslie from his book Old Sea Wee 


Wings, and Words, 1890 


reason d because many 
peop! rated to America ff 
and A ia. In 1833 the 
Royal am crossed the 
Atlan steam. In this 
ship ti as a cabin under 
deck about fifty sleep- 
ing-b« and a well-fur- 
nishe: yur; in the upper 
deck : vasa dining-room 
with es and benches. 
Emig to America or 
Aust: however, con- 
tinue travel in sailing 
ships, i as their ticket 
cover insport only, they 
had to bring their food with 
them buy it on board. 
The rant ships were 
very rowded and un- 
healt! nd even water was 
scarce en wealthy people 
travel hey tookwiththem 
every g they could want. ‘The Arrest’, on 
Hon: Lawrence, wife of 
Sir H Lawrence, when 
she sa to India in 1837 to join her husband, 
furnis her own cabin and took with her large 
suppli: of soap, tea, candles, matches, and other 
necesss;cs, Even much later it was not un- 
common to take a milch cow on a long voyage 
as the only way of providing fresh milk for babies 
over so long a period. 
By 1870 propeller-driven ships had become 
general, travel became more comfortable, even 


for people who travelled ‘steerage’. Modern 
ships have refrigerator systems to keep food fresh; 
they are equipped with libraries, swimming- 
baths, and children’s playrooms. Ships like the 
Queen Mary and QuEEN ELIZABETH (q.v.) have 
become, in fact, floating hotels, with every kind 
of comfort and entertainment provided for the 
passengers (see PLEASURE Cruises, Vol. IX). 
Sce also ExeLoRATION; Trape Routes; SAILING SHIPS. 


SECRET WRITING, see Copes AND CIPHERS. 


SEDAN CHAIR. This was a portable covered 
chair popular in England and on the Continent 
in the 17th, 18th, and rgth centuries. Two poles 
Were placed through rings in its side to form 
pats, by which two men, chairmen, carried the 
chair, 
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A ——ÀÓ 
Sean Musna 
A SEDAN CHAIR 


e of the paintings in the series ‘The Rake's Progress’, by 
W. Hogarth, 1697-1764 


The name came from the French town of 
Sedan, where the chairs were first used. They 
made their way to England, and became fashion- 
able in London during the reign of Charles I, 
when the King restricted the use of carriages 
because they blocked the streets. Some people had 
their own sedans, but generally they were hired 
like Taxis (q.v.). The longest journey in a sedan 
was made by Princess Amelia who, in 1728, was 
carried by eight chairmen, working in reliefs, from 
London to Bath, a distance of 107 miles; but in 
general they were used, mainly by ladies, for short 
journeys in the towns. Sedans were most popular 
in Dr. Johnson’s day, in the 18th century, and 
many of them were magnificently built. They 
went out of use as roads improved and travel in 
CARRIAGES (q.v.) became more comfortable. 


SEMAPHORE. Before electric TELEGRAPHY 
(q.v.) was invented, various devices for visual 
signalling, known as ‘telegraphs’ or ‘semaphores’, 
were in use. They were large mechanical struc- 
tures placed on hills or open sites where they 
could easily be seen, and often had movable 
arms whose position could be changed according 
to a code. One of the earliest was invented 
by a Frenchman, named Claude Chappe, in 
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Chappe English Prussian 
FIG. I. EARLY TELEGRAPHS 


1792, and consisted of an upright post with 
movable wooden arms and hands which could 
be arranged in different ways, and were capable 
of sending as many as 192 signals (see Fig. 1). 

A similar system was used in England to send 
messages between the coastal stations. During 
the Napoleonic wars, however, when invasion 
from France was feared, a rather different device 
was used, by which messages could be sent 
quickly between the Admiralty and the naval 
ports of Deal, Portsmouth, Plymouth, and Yar- 
mouth. It consisted of two large, rectangular, 
vertical, wooden frames, each divided horizon- 
tally into three, in each of which an octagonal 
plate could be set either 


upright, to fill the frame, 
or flat to leave it empty. 
The six frames could thus 
be arranged in sixty-four 


different ways. This de- Aor 1 
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quickly; a message could be 
Toulon, for instance, in 10 « 
The Semaphore code in u 
ally invented by a colonel of t 
in 1822, but was not used ui 
Royal Navy were using it 
mechanical signal arms in t! 
not transmitted by hand-i 
years. Flags are held in th 
movements more conspicu: 


ways facing the person who 
message. The arms move : 


divided into eight parts. | 


letters of the alphabet only on 


all the rest need both (see Fig 


flag is white with a blue ho 


2 feet square, fixed on a sticl 


a clear day it can be seen wii ; 
4 miles away. Ships mechani 


seen 10 to 12 miles off, 


Signallers usually work ir 


reading out or writing down 
the other making the signa! 
distant station to spell out t! 
kinds of visual signalling, in 


to be spelt out aloud, special ‘pi 


Cord Dort E or 5 


vice gave its name to 

several Telegraph Hills in a 
the south of England, such a 
as those at New Cross and 


Swanscombe. Hor $ Jord Kor O L 


From 1832 a third type 
of telegraph, a Prussian Wi 
device, was in use on the 
Continent. It resembled 


three double railway sig- 
nals mounted on a vertical 


post, which, arranged at 
different angles, could 
send as many as 4,096 


different signals. 
These different forms of 


t from Paris to 


minutes. 
lay was origin- 
oyal Engineers 
ich later. The 
znalling with 
/'s, but it was 
r another 20 
3; to make the 
> signaller al- 
to receive the 
d in a circle 


ihe first seven 


n is used; but 
A semaphore 
ntal bar and 
j in. long. On 
xculars about 
| arms can be 


irs, one man 
messages, and 
watching the 


nswer. For all 
ich words have 


tic alphabets’ 


signalling were developed 
in chains of telegraph sta- 
tions which ran across 


Europe, by which signals "Numerals coming: Jorlettere coming: V 


could be sent remarkably 


FIG, 2. THE SEMAPHORE ALPHABET AND NUMBERS PER arm = ird line) 
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are used, cach letter having a name by which it 
can | tinguished. The alphabet used by the 
British Army in the First World War has given 
us several familiar expressions; from the name 
‘Toc’ | » T we get ‘Toc H’ (the initials of Talbot 
Hor and amongst other familiar terms are 
Pip ma (P.M.), Ack Emma (A.M.), and 
Ack (anti-aircraft), During the Second 
Word \Var a phonetic alphabet was jointly used 
by the British and American Forces, beginning 
Able, Baker, Charlie, Dog. 

Se > SicNALs; Frac SicNALLING; Morse Cope; 
Ter HY. 


SEMITIC LANGUAGES. Semitic languages 
are so called because, according to a Hebrew 
tradition derived from the Book of Genesis, they 
were spoken by the descendants of Shem, the 
son of Noah (see SEMrrEs, Vol. I). These lan- 


guages all sprang from a parent language, now 
lost beyond recovery. It was spoken by the 
Semic: in the earliest times, when they lived in 
their original home, which is thought to have 
been \vabia, Semitic languages were spoken in 
Mesopctamia, Syria, and Palestine, and from 
thesc countries they spread later to Egypt, 
Abyssinia, north Africa, and other places. The 
most important of them are Hebrew and 
Aramaic (see HEBREW LANGUAGE), Phoenician, 


Assyrian, Babylonian, AnABIG (q.v.), and Ethio- 
pic. Hebrew, Arabic, and Aramaic are still 
spoken to-day. Ethiopic, the ancient language 
of Abyssinia, gave way in the course of time to 
Amharic, a largely non-Semitic language spoken 
in Abyssinia to-day, but Ethiopic still lives on as 
the language of the Abyssinian Church. To the 
Arabic family belongs Maltese, the language of 
Malta, which has been much influenced by 
Italian. The Semitic languages are closely 
related to one another both in structure and 
vocabulary. They are very different from the 
INDO-EUROPEAN LANGUAGES (q.v.), such as Eng- 
lish and French, for almost all Semitic words are 
derived from verbs consisting of three consonants. 
For example, from the Arabic KaTaBa, which 
means ‘he wrote’, are derived KaTiB ‘scribe’, 
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NG 
| STATION | 
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“QUIEN ELIZABETH” “THE SHOOTS” 
TO THE SAME SCALE DEEP CHANNEL 


SEVERN TUNNEL 
KiTàB ‘book’ and maKTaB ‘school’. Semitic 
languages are usually written from right to left. 
It seems likely that in the very distant past some 
oe existed between these and 
itic languages (those supposedly spoken 
by the descendants of Ham, A E son M Noah) 
which include ancient Egyptian, and certain 
African languages, such as those spoken by the 
Berbers and Somalis. 
See also LaNovAGE, History or. 


SEVERN TUNNEL. This tunnel, which runs 
under the estuary of the River Severn, connect- 
ing the west of England with South Wales, is one 
of the longest under-water tunnels in the world. 
It measures 4 miles 624 yards, of which 2] miles 
run under the Severn. Before it was built, all 
railway lines connecting the west of England 
with South Wales had to make a long detour by 
way of Gloucester, crossing the Severn by bridge: 
now the main line between London and South 
Wales is shortened by 25 miles, and trains be- 
tween Bristol and Cardiff take half as long as 
they did formerly. Plans on the tunnel began in 
1873 and work actually started 4 years later; 
but because of the great difficulties involved, the 
tunnel was not opened for traffic until 1886. 
The deepest part of the tidal estuary on thenorth 
side, which is known as the ‘Shoots’, is about 
400 yards wide and 8o feet deep, even at low 
water. So that 45 feet could be left between the 
bottom of this and the roof of the tunnel, the 
railway had to be dropped down a steep gradient 
for nearly 3} miles, to a depth of 115 feet below 
sea-level, and then, after a short level strip under 
the ‘Shoots’, lifted out again up another gradient 
to join the old South Wales main line. 

The worst delays were caused by the breaking 
in of an underground spring which poured 
6,000 gallons of water a minute into the workings, 
and so completely flooded them that nearly 
14 months elapsed before it had been sealed off 
and the works had been cleared of water. In 
October 1883, there was a further disaster, for 
not only did the spring break through a second 
time, but also within a week the regular tidal 
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SECTION OF THE SEVERN TUNNEL 


SEVERN TUNNEL 


wave known as the ‘bore’ (see Tipes, Vol. III) 
came up the estuary to such a height that the 
open cutting and the workings at the Monmouth- 
shire end were completely flooded out. Pumping 
machinery sufficient to pump out as much as 
30,000,000 gallons a day was installed. From 
one of the shafts at the Monmouthshire end a 
side heading was driven, parallel with the main 
tunnel, in the hopes of intercepting and con- 
trolling the great spring. For a time these 
measures were successful, and at the end of 1884, 
when the tunnel was nearly completed, it was 
thought that no further pumping would be 
needed. But by December 1885, pieces of the 
lining were breaking out with loud reports, and 
water was again spouting through. Permanent 
pumping machinery was, therefore, installed, 
and this now deals with from 13,370,000 to 
36,550,000 gallons of water daily. There is also 
a ventilation plant, 
See also TUNNELS. 


SEXTANT. This instrument is used in a ship 
or aircraft for measuring the altitude, or angle 
above the horizon, of a star or other heavenly 


LIGHT FROM 
SUN OR STAR——_\ 


— ROTATING MIRROR 
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VERNIER SCALE 
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body, and so to fix the 


crafts position (see 
Navication, MARINE). i 


A navigator holds the 
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sextant in his hand and looks into its eyepiece; 


he then carefully adjusts a : lle mirror in 
order to bring the reflected in of the star he 
has chosen to the level of the n; the exact 
angle of the mirror, which rked on the 
instrument, shows the angle of tlt star. Since an 
aircraft is above earth level, : man must look 
at a ‘false horizon’ in his in it which is a 
‘bubble sextant’. He keeps this level by watching 
a bubble floating in liquid i» « curved tube, on 
the principle of a spirit-leve!. 

See also Navication, Marine; vrtou, History 
or; Compass; CHRONOMETER. 
SHIP. There are about 30,000 sea-going and 
ocean-going ships in the world to-day, totalling 
nearly 81 million tons. All except a very few are 
now driven through the water by the action ofa 
screw propeller or propellers, or by a pair ot 
paddle-wheels. The number of screws by which 


things as the 
rally used and 


a ship is driven depends on s 
depth of water in which she is 
the total power needed to drive her at her 
designed speed. The ‘screw’, as the name sug- 
gests, is somewhat like part of a9 ordinary screw 


used in carpentry. As the carpenter’s screw 
advances into the wood with every turn of the 
screwdriver, so a ship’s screw roves forward in 
the water with every turn, propelling the ship 
forward. But a ship’s screw is operating in sea 


water, which is not solid as is the carpenter's 
wood, and so it tends to slip. Therefore with 
every turn of the screw there is a certain amount 
of wasted effort. The alternative to the screw 1$ 
the paddle-wheel, generally used in pairs, the 
edge of the wheel bearing flat boards known as 
‘paddles’. As the wheel turns round, the boards 
thrust against the water in which the ship i$ 
moving. 

Whether a ship is driven through the water by 
means of a screw or paddle-wheels, there must 
be an engine which turns them. Ships’ engines 
are of two kinds, either reciprocating (to-and- 
fro) or rotary. In the first kind a piston moves 
to and fro, rather like the up-and-down monga 
of a cyclist’s knees, causing circular motion on 
the principle of the cyclist's feet and pedals, and 
so turning the propeller. Reciprocating machines 
may work by steam or by oil. STEAM ENGINES 
(q.v. Vol. VIII) get their power from the pres- 
sure of steam in a boiler. In the INTERNAL COM- 
BUSTION ENGINE (q.v. Vol. VIII), power comes 
from a series of explosions of fucl-oil, which has 
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THE 'sCORTON', A TRAMP STRAMEX 
The derricks are for loading and unloading a genera! cargo 


bee -viously forced into a very hot cylinder 
at ! ressure, 

R engines, usually known as ‘turbines’, 
oper on steam. A turbine consists of a large 
drum which can spin round inside a circular 
casing. Steam is forced against a number of 
blades which are set round the edge of the drum; 
this moves round at high speed and turns the 
shaft to which it is attached (see STEAM TURBINE, 


Vol. VIII). Most turbines to-day are used with 
steam boilers heated by oil because this is the 
cheapest way of making steam. Apart from 
driving the ship, power is needed for many other 
purposes, such as lighting, cooking, heating, 
ventilation, and the working of deck gear needed 
for moving cargo in and out of the ship's hold. 

In the whole world of ships there are probably 
nearly a hundred different types and kinds. Few 
can carry out the work of others because each 
type of cargo requires special characteristics in 
the way of winches, masts, derricks, and hatches, 
as well as speed. All ships can be classified as 
liners, tramps, or auxiliaries. 

Livers (q.v.) are ships which trade regularly 
between the same ports. Their size is set by the 
size of the harbours to which they regularly run; 
their speed is designed to suit the number of 
journeys they make in a year; the number of 
hatches they have is decided by the crane 
facilities on the quayside at each end of the 
Voyage. A supreme example of a liner is one 
of the Queens, such as the Queen Mary or QUEEN 
ELIZABETH (q.v.), running between Southamp- 


ton and New York. But a cross-channel ship 
running between Dover and Calais is also a liner, 
In each case the vessel carries passengers, a 
limited amount of freight, and mails, and runs 
to a schedule as rigid as that of an express train. 

The tramp ship is required to trade mainly 
with bulk cargoes in almost any part of the 
world. A bulk cargo, in contrast to a cargo of 
goods packed in cases, is a heavy ‘dead-weight’ 
cargo, such as coal, grain, or iron ore. It is 
loaded in bulk and removed in bulk. The tramp 
must be available to run in any part of the 
world, perhaps carrying coal outwards from 
South Wales ports to ports on the River Plate in 
South America, and trading homewards with 
grain. Tramp ships must always be prepared to 
operate ‘in ballast’, that is to say, without any 
cargo in their holds. Therefore they must be 
specially built so that even when the holds are 
empty the ship does not rise so high in the water 
that the screws show above the surface. Sea 
water is pumped into ballast tanks to make the 
ship heavy, and se keep the screws under water. 
The tramp is usually smaller than the cargo 
liner, and rarely exceeds 10,000 tons gross. She 
carries more cargo-handling gear than liners, 
and generally more fuel, for her work takes her 
to out-of-the-way ports which have limited 
equipment and supplics. : 

Specialized vessels such as tankers and fruit 
ships can be either liners or tramps. The oil- 
tanker is probably the most important of all 
ship types to-day; a third of the ships built in 


406 


‘THE ‘PORT BRISBANE’, A REFRIGERATED SHIP 
This modern design has clean lines for fast travel 


Britain in the years following the Second World 
War were tankers. These are vessels built to 
carry liquid cargoes in bulk; generally the liquid 
is some kind of oil, but ships have been built to 
carry acid and other liquid chemicals. Some 
tankers are owned by oil companies; others are 
chartered for a period of years. The largest 
tanker can carry some 30,000 tons of cargo. The 
basic design of all tankers is the same; they have 
a single deck, with the engines near the stern. 
The rest of the ship is filled with oil, stored in 
small tanks, sometimes as many as thirty. Pipes 
lead to each tank, so that the entire cargo, pass- 
ing through the ship's pumps, can be loaded or 
unloaded through hoses in a few hours. 

The life of a tanker is limited by corrosion, for 
the tanks are attacked by oil vapours and, when 
they are carrying sea-water ballast, by salt. Dry- 
cargo ships last about 25 years, but oil tankers 
only about 15. When the ship passes through 
tropical waters the oil beconses heated and so 
expands; therefore piping is fitted to the tanks 
to let out the oil vapour and prevent pressure in 
the tanks rising; the vapour is led to the tops of 
the masts to prevent inflammable gases being 
present at deck level. 

Fruit, meat, and other perishable goods 
brought from places as far away as Ganada and 
South Africa must travel in a refrigerated hold, 
where the low temperature prevents decay (see 
REFRIGERATION, Vol. VIII). Fruit grows and is 


picked at special seasons, so tha 
throughout the year cannot be 

ship-owners have built shi i 
from California or from Sout! 
eastern Mediterranean, taking 


a regular run 
pected. Some 
ich can operate 
Africa or the 


y fruit which 
is in season. Ships engaged the Mediter- 
ranean fruit trade sometimes take cargo from 
ports of the United Kingdom or the Continent 
of Europe to ports on the Great Lakes of North 


America during the ice-free season, which is 
some 8 months of the year. They are small, fast, 
well-equipped ships, and may have accommoda- 
tion for a dozen or so passengers. 

Refrigerated ships vary from the 1,000-ton 
fish carrier to the large meat ships on ocean 
routes, which may run to 14,000 tons and a 
speed of 17 knots. Fruit ships, which are usually 
motor-vessels of 2,500 to 4,000 tons, have very 
high speeds for ships of this size. ‘The holds and 
tween decks of fruit ships are insulated with 
cork or glass silk to prevent changes of tempera- 
ture. The ship's refrigerating machinery can 
either keep the cargo spaces at a very ut 
temperature so that the cargoes are frozen wo 
or reduce the temperature only enough to chil 
the cargoes and prevent them going bad. b 
may affect the design of the ship. If a e 
cargo is completely frozen, the carcases Can F 
piled up in the hold, like any other solid cargo; 
if the meat is only chilled, however, each carcase 
has to hang by a separate hook, and several low 
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SHIP'S COMPANY 


A Shell Photograph 


A TURBO-ELECTRIC TANKER 
The long low line is characteristic of tankers 


"tween '-cks are needed. Chilled meat is there- 
fore more expensive to carry. 

Grain can be carried in any dry-cargo ship 
which room for a cargo bulky in proportion 
to its » ‘ght, and in which the cargo can be 
prevented from shifting at sea and endangering 
the balənce of the vessel. Every ship carrying 
grain | a bulkhead or partition running 
lengthways down its centre to keep the cargo in 
place, ‘his can be dismantled when the ship 
has to carry other cargoes. 

Besides vessels that ply in the main seaways of 


, there are many ‘coasters’ engaged in 
short-distance trading. 

Auxiliary ships, such as DREDGERS, Tues, 
CABLE Surps, and IcEBREAKERS (qq.v.) are 
mostly concerned with the important work of 
keeping open the sea lanes upon which the other 
kinds of ship work. Tugs move big ships into 
port or alongside quays. Dredgers maintain a 
sufficient depth of water in the sea lanes which 
lead to quaysides and ports. Lightships (see 
LicnrHousss AnD Lronrsurs) are moored to 
mark some danger area, such as a sandbank or 
stretch of shallow water, and to give warning to 
other ships by their light signals. 


See also MERCHANT SHIPPING; Liner; Moror-sHip; 
Execrere Sup; Ports AND HARBOURS. 
See also Vol. VIII: Sur» BUILDING. 


SHIP CANAL, see CANALS; MANCHESTER SHIP 
Cana, 


SHIPS, see Primitive Surps; CLASSICAL SHIPS; 
VikiNG SHIPS; SAILING SHIPS; STEAMSHIPS, 


SHIP’S COMPANY. Duties and discipline in 
a ship at sea are the result of traditions which 
have changed slowly with the centuries, although 
changes have been greater since the coming of 
steamships and motor-ships. The head of every 
merchant ship is the master, who has the courtesy 
title of captain. If he is master of a passenger 
ship, he wears upon his sleeves, while afloat, the 
distinguishing gold lace of his rank. Some 
shipping companies have their own cuff or 
shoulder design, but the usual mark of master's 
rank is four rows of gold lace with a lace diamond 
between the centre rows. On his uniform cap is 
the Merchant Navy standard badge or the com- 
pany's badge, with a row of gold oak leaves on 
the peak. The master of a small cargo liner 
probably wears full uniform only when entering 
or leaving harbour, or on other special occasions. 
The master of a tramp steamer may wear no 
other outward sign of authority than a uniform 
cap, and even that may be discarded in favour 
of a more comfortable shore-going hat. 

Masters of all types of ships, whether liner or 
tramp, lead the lonely life of leaders whom 
custom does not allow to mix freely with those 
under them. The master keeps no watches (fixed 
spells of duty), but he is always on call. He takes 
over the bridge when entering or leaving har- 
bour, or during an emergency or some unusual 
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Cunard White Star 


THE BRIDGE OF THE LINER CARONIA’ 


The magnetic compass can be seen in front of the helmsman, and the gyroscopic compass to his rig 


Behind the officer 


of the watch are the engine-room telegraphs 


manœuvre. Before he can sit for his master's 
certificate, a sailor must usually serve 4 years at 
sca as an apprentice, a further 18 months after 
passing for his second mate's certificate, then 
2 years after passing for his first mate's certifi- 
cate. Then he must wait until the owners con- 
sider him experienced and responsible enough 
to be given command, 

The next senior deck officer is the first mate, 
or chief officer, as he is now more popularly 
called. He is probably an officer in possession 
of his master's certificate, and waiting for a 
command. He is the senior deck (as opposed to 
engine-room) watch-keeping officer, and is in 
general charge of the deck department. The 
other deck watch-keeping officers are the second 
and third officers. (In the giant passenger liners, 
there may be as many as eight watch-keeping 
officers.) They are responsible to the master for 
the navigation and safety of the vessel. Most of 
the better-class companies also carry apprentices, 


ir quarters were 
k’. These boys 
cadet training- 


known (from the place where t? 
in sailing vessels) as ‘the hal 
may be cadets from one of 
schools or raw new-comers to the sea. m 
shipping company accepts a premium (a sum 0 
money paid in advance) in return for ig 
them the rudiments of their profession, unt 
they are qualified for the second mate's tei 
cate. The greater part of the premium is otten 
returned to the boys in the form of pocket mones 
The engineering department is admin 
by the chief engineer, known as ‘the chief [s 
is responsible only to the master and, Jiro js 
keeps no regular watch. Under the chie EE 
gineer there are three or more engincer wa die 
keeping officers, whose first responsibit a 
ship's main engines. But a constant watc dee 
also be kept upon the temperature and lu 2 
tion of all other machinery— pumps, Mei is 
fans, and so on. During a gale, when the $ S 
pitching badly, the watchkeeping engineer 
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stand ! 1e throttle, and every time the up- 
flung brings the propeller out of the water, 
he wil! : down to avoid racing the engines. 
If the has refrigerated holds, she will carry 
a sepa taff of refrigerating engineers. 

Th > probably other officers in the ship, 
who neither of the deck nor engineer 
branc If the ship carries enough passengers, 
there purser on board, who is the ship’s 
busine :nager and deals with all money, 
stores, documents. He also looks after pas- 
senge uables, and any small valuables that 
are bx arried as cargo. The clerks, caterers, 
cooks stewards are his responsibility. If the 
ship !cly a cargo vessel, most of these duties 


are u y performed by the chief steward. 
If t are more than 100 men in the crew, 


the s 'arries a doctor. All ships of any size 
now ' one or more radio officers, who may 
be er ed either by the shipping company or 
by the «ompany which supplies and installs the 
ship’s 0. 

Chic: of the ‘lower deck’, as the seamen are 
collect “ly called, is the boatswain, pronounced 
‘bos’n’. He is a sort of senior non-commissioned 
officer of the ship, and takes charge of all 
manc-.vres under the supervision of the chief 
officer. ‘Chips’, the carpenter, is responsible for 
the maintenance of fresh-water tanks, sounding 
the bilees to see if water is leaking into the ship, 


letting zo and heaving up the anchor, attending 
to the cargo hatches, and so on. The cook must 
hold a 
butcher, baker, and otherassistants. The donkey- 
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-rtificate, and usually has under hima . 


SHORTHAND 
man is to the chief engineer what the boatswain 
and carpenter are to the chief officer. 

The seamen begin their career as ordinary 
seamen, and must serve 3 years before they can 
be ‘rated up’ and paid as able seamen. Quarter- 
masters are higher-paid able seamen employed 
as helmsmen, and greasers are the assistants to 
the engineer of the watch. In the stokehold are 
the firemen who tend the fires and the trimmers 
who wheel supplies of coal from the bunkers. 
The use of oil-fired boilers or the internal com- 
bustion engine at sea is altering the duties of 
firemen, and doing away with the trimmers. 

In passenger liners there are many other workers 
—stewards, lecturers, librarians, hostesses, hair- 
dressers, shop assistants, telephonists, lift atten- 
dants, and others. 

All the crew of a merchantman sign a con- 
tract known as the Articles of Agreement. The 
Government lays down rules about their feeding 
and accommodation, 

See also Sump, 


SHORTHAND. This word applies to any 
system of shortened handwriting which can be 
put down as quickly as anyone can speak; an 
alternative word is ‘stenography’ (Greek: stenos 
‘narrow’ or ‘space-saving’, graphein ‘to write’). 
The use of such quick writing is not new: the 
ancient Greeks may have used shorthand; the 
Romans certainly did so: it seems to have been 
taught in their schools. 

Modern shorthand in England can be traced 
back to 1588, when Dr. Timothy Bright pub- 
lished his Characterie: An Arte of Shorte, Swifte and 
Secret Writing by Character. This system was diffi- 
cult to learn, for nearly every word had its own 
special sign. The system of John Willis, whose 
Art of Stenographie ran into fourteen editions be- 
tween 1602 and 1647, was simpler to learn, but 
must have been clumsy for fast writing. The 
diarist Samuel Pepys (q.v. Vol. V) kept all his 
diaries in shorthand, using the method of T. 
Shelton (1620), an imitator of Willis. 

The systems of Willis and his successors were 
based on the alphabet, each letter being repre- 
sented by a straight line or curve, some with 
hooks added. Vowel sounds were indicated 
rather vaguely, and confusion could easily arise. 
Gradually these systems were superseded by 
‘phonetic’ systems (Greek: phané ‘sound’), based 
on sounds, and not on the written alphabet. 
The basis of shorthand is the realization that 


SHORTHAND 


ordinary spelling uses far too many symbols (or 
letters) for short and simple sounds. Therefore 
shorthand, in writing a word, leaves out as many 
unnecessary symbols as possible; for those sym- 
bols which are left, it uses easy strokes in place 
of the complicated shapes of ordinary written 
letters. Where ordinary letters have more than 
one sound (as, for instance, the letter g has the 
sound in ‘give’ or that in ‘ginger’), shorthand 
invents extra symbols to represent those sounds. 

In the 18th century one improved system 
followed another, though none were quite satis- 
factory. The best was that of Samuel Taylor, 
1786, the brevity and simplicity of which 
attracted the attention of the great stenographer, 
Sir Isaac Pitman (1813-97). Pitman’s first effort 
was, in fact, a manual of Taylor’s system; but 
presently he began anew on his own lines. Wish- 
ing to make shorthand generally available, he 
issued his Stenographic Sound-Hand in 1873, at the 
low price of 4d. a copy. The system achieved 
great popularity in Great Britain and America, 
and was adapted to several foreign languages. 
Continuously modernized and improved, it is 
still the most widely used shorthand, although 
many others, such as Bells, Sloan's, and Gregg's, 
are also in common use. 


EL : * 
uuu a AN 
( p . 5 D AG C 2 Ss çd 
The above is the nursery rhyme, Three Blind 
Mice, written in Pitman’s shorthand. It shows 
how use is made of thick and thin strokes and 
curves. The most common words are repre- 
sented by grammalogues, very brief symbols, 
such as a dot on the line for ‘the’, and a dot 
above the line for ‘a’, and often-used phrases, 
such as ‘in the circumstances’, are shown by 
phraseograms in which the symbols for each of 
the words are joined together and abbreviated. 
Vowel sounds can be shown by dots and dashes 
placed beside the consonant symbols; but they 
can be mainly dispensed with by writing the 
symbols above, on, or through the ruled lines of 
the notebook. In this way the symbol for ‘tn’ 
written above the line means ‘tan’, on the line is 
‘ten’, and through the line ‘tin’, 
In competitions, shorthand has been written 
at 250 words a minute, which is faster than any- 
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one normally talks. Public s “rs average not 
more than 150 words a minc, a speed which 
a good shorthand writer can (iow, 


SHORT-WAVE WIRELE' ^. great part of 
wireless transmission takes p on short wave- 
lengths. There are severa! sons for this, 


Short-wave stations are che 
long-wave stations, as they : 
mitters and less costly aerial 
ing smaller maintenance 
short-wave stations than m 
can be tuned-in for an equa! : 
turning on an ordinary rec: 
long-wave transmission tends 
the length of the wave makes ; 
tuning circuit become actiy 
be directed as a ‘beam’ in any 
greatly adds to the distan 
reduces the power needed to se 
Speech is most easily com 
world if the short-wave tran: 
as a ‘beam’. In a motor-« 
reason the light is so strong 
that the whole of the light frou 
bulb is caught up in a reflector. v 
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; medium and 
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rection, which 

they travel and 
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syed across the 

ion is sent out 

' headlight, the 

! goes so far is 

c small electric 

hich is merely 


a curved mirror behind the b, and is con- 
centrated in one narrow bea Beamed wire- 
less works on the same prince. The energy 


aerialis caught 
aerial, and is 


from the short-wave transmitti: 
up by wire screens behind 
reflected forward in one n: 
inventor, Marconi (see Winx: 
menting in 1921, found tha: s 
received were 200 times strc - 
screens were fitted round the transmitting aerial. 
Long waves, like short waves, can be reflected 
in theory; but in practice they would require 
enormous assemblies of reflectors, perhaps miles 
in size, and even then transmissions might not 
be satisfactory. e 

The short-wave beam system is used as the 
‘radio link’ in all telephone calls between Britan 
and the Commonwealth countries, the United 
States, and other distant places, as well as c 
to ships at sea. It also plays a part in broadcast- 
ing. If the B.B.C. wish to include in their 
ordinary home programmes a talk by a com- 
mentator from America, they arrange for him 
to speak from New York to London by short- 
wave beam. His voice, on reaching London; 
can be linked with a B.B.C. transmitter, and 50 
broadcast while he is actually speaking. Other- 
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wise the voice can be recorded on a disk or other them to the telephone land-line on their way to 
recording <icvice to be broadcast later. The the telephone exchange. From there they are 
short-wav« »cam also makes it possible for people connected with the customer. 
in differen: countries to take part in the same See also WaveteNorus; Sprecit, Traxnamon or. 
broadcast »rogramme, talking to one another x i $ 
as if they in the same room. The traditional 
‘round-the.\ orld’ broadcast from the B.B.C. on SHUNTING, see MAnstALLNO YARDS, 
Christm: :y is organized in this way. 

Even cfully directed beam transmission SIAMESE LANGUAGE, see Cnixese AND 
can bec very faint at a distance of some ALLIED LANGUAGES. 
thousands «| miles; but its range can be increased 
by using lay station. Any short-wave wireless SIGNALLING, RAILWAY. British signalling 
station cia serve as a relay. Spoken com- is based on the ‘block’ system, under which every 
mentaric ı cricket Test Matches played in length of line is divided into sections, guarded 
England : been transmitted on a short-wave — by signals, and no train or locomotive is allowed 
beam from England, picked up on a high- to enter any section if another is already there. 
quality recciver at Singapore, in the Malay The more trains running on a line, the shorter 
Straits, m: nified to their original strength ina the sections; otherwise a train would often have 
local transmitting station, and then transmitted to wait for another train a long way ahead to 
afresh by »ort-wave beam from Singapore to pass out of a long section. 
Australia and New Zealand. There the com- Many gradual changes are taking place in 
mentaries !:ave been taken to local broadcasting signalling. The semaphore armis being replaced 
stations a: broadcast on medium waves in the on many lines by electric colour-light signals, 
local programmes. This kind of relaying is which have no moving parts, and which throw a 
sometimes known as ‘boosting’. powerful beam by day or night. At busy places 

Aerials inked with transmitting and receiving the many small signal-boxes (one for each section 
stations for beam wireless are situated in various of line) are giving way to a central box with 


parts of Briiain; generally a site is chosen in the 
ay from disturbing influences such 
. The presence of mineral deposits 
! might upset delicate electrical ad- 
o might the industrial plants and 
power station of a large city. One British beam 
station in the west of England operates with 
South America along a route almost the whole 
of which is over water, which offers less inter- 
ference to wireless transmission than large areas 
of land. 

Receiving aerials and transmitting aerials are 
Sometimes erected miles apart; so that they will 
not interfere with one another electrically. A 
beam station, of course, is not concerned with 
the control of the spoken messages which pass 
through it. All the connexions are handled at a 
special telephone exchange, usually called the 
radio terminal’; the only task of the transmit- 
ting station is to convert the sounds which it 
receives on the telephone land-line into strong 
Wireless signals, beamed in the right direction. 
In the same way, the receiving station has to 
pick up the incoming beam signals from a 
distant transmitter to strengthen them so that 
they make good audible speech, and to transfer 
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Exectric SIGNALLING control (q.v.) Where 
traffic is very dense AUTOMATIC SIGNALLING 
(q.v.) takes the place of a human signalman. 
Sometimes the flow of traffic over main lines is 
kept moving by Train CowrROL (q.v.) many 
miles away, although the signalmen on the spot 
still handle each train. The system of safety 
which underlies all these developments, how- 
ever, is based on the traditional rules of the one- 
man signal-box and the old-fashioned semaphore 
signal, whose working will now be described. 
A signal-box stands where one section of line 
ends and the next begins; each signal on asignal- 
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FIG. I. FIXED SIGNALS: SEMAPHORE ARMS 
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post is known as a ‘fixed’ signal, to distinguish it 
from signals made with the hand, or by flag or 
hand-lamp. The semaphore ‘stop’ arm, red 
in frontand whiteatthe back, stands horizontally 
for ‘danger’ and diagonally for ‘clear’. On some 
lines the arm points upward for ‘clear’, and on 
others downward; the upward angle or ‘upper 
quadrant’ is now standard on British Railways. 
The arm is worked by wires, butis weighted so that 
it swings to ‘danger’ if a wire breaks. A red and 
a green glass in a ‘spectacle’ attached to the arm 
move in front of alighted lamp at night (Fig. 1). 

Signals which the driver is not allowed to 
pass if they stand at ‘danger’ are called ‘stop’ 
signals. But since no train could travel very fast 
if the driver had to be ready to stop dead at any 
‘stop’ signal, a cautionary signal known as a 
‘distant’ signal is placed from 4 to 2 mile from 
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to protect shunting movements. All those signals 
are mechanically interlocked in the signal-box, 
so that the lever which op:::es the ‘distant’ 
signal cannot be pulled to ‘clear’ unless all the 
‘stop’ signals are also at ‘ci Fig. 9). 

Let us see how these sionais are used in a 
typical box, that of Signalma[« Z, which is half 
way between signal-boxes 4 and C (Fig. 9). A 
‘block’ section extends from: the ‘starter’ of one 
box to a point about a quarter of a mile beyond 
the ‘home’ signal of the next box ahead. The 
boxes are connected by be ind also by an 
electric circuit which moves a needle to one of 
three positions on a dial: ‘Li lear’, ‘Train on 
line’, or ‘Line blocked’; this last is the normal 
setting when no traffic is being handled. Signal- 
man B hears one stroke on the bell from A, 
‘Calling attention’. B answers with one stroke. 


"DOWN HOME 'DOWN' STARTER 
* ` 7 BOX 
DOWN LINE ——— +O —— [BOX | 
‘UP’ LINE «—— mesi : 
"UP" STARTER 'UP HOME. 


FIG. 2. HOME AND STARTER SIGNALS 


Down ‘Home’ signal guards rear of train standing at platform. Down ‘Starter’ is cleared when lo» «lead accepts train. 
Up ‘home’ and ‘starter’ are shown cleared for express accepted by next | 


the signal-box to warn the driver of a coming 
‘stop’ signal, If the ‘distant’ signal is ‘clear’, the 
train can continue at full speed; if not, the driver 
has time to slow down. The arm of a ‘distant’ 
signal is fish-tailed, while a ‘stop’ signal has a 
square end. The standard colours for the 'dis- 
tant' signal are a yellow arm and an orange 
light at night for ‘caution’. 

There are usually at least two ‘stop’ signals 
near a signal-box for each direction of running. 
As a train approaches the box, it comes to the 
‘home’ signal. Rather more than a train's length 
farther on is the ‘starting’ signal or ‘starter’, A 
train standing between ‘home’ and ‘starter’ is 
protected by that signal-box. There may also 
be an ‘advanced starter’ a little farther ahead, 
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A then rings 
ining, ‘Is line 


If a passenger express is coming, 
four strokes in even succession, rn : 
clear for passenger express? s section, from 
B to C, is clear, B rings back four strokes to A, 
and moves the needle of his dial from “Line 
blocked’ to ‘Line clear’. The move is shown also 
on 4’s dial, and he then sets his signals to ‘clear’. 
As the train passes A's box, he rings two strokes 
(meaning ‘Train entering section’) to B who 
then readjusts the needle of his dial to, Train 
on line’. Meanwhile B has been ringing 6$ 
bell, and offering the train, just as 4 had done, 
and on acceptance from C, has pulled off » 
signals also. When the train reaches B's box, 

sets each signal at ‘danger’ as the train ped 
then rings back to A, ‘Train out of section (tw 
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FIG. 3. BLOCK SECTIONS 
Signals on Block A-B are in position for ‘train on line’. Signals on Block B-C are in position 
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ICISH RAILWAYS HEADLAMP CODE 
press train; 2. Passenger stopping train; 
not less than one-third of train with con- 
r empty passenger stock; 4. Express 
ntinuous brakes; 5. Through freight or 
engine or engines, with onc or two brake- 
parcels, milk, &c., in coach-type stock; 
ty wagon train; 9. Goods stopping train; 
In addition a lamp at bottom centre and 
s certain other express freight trains. 


c, one stroke), and sets his dial to the 
> blocked’. 


an be described by this bell code; 


ing passenger train is three strokes, 


roke. Signalmen identify trains by 
ve headlamps (Fig. 4). A lamp over 


each buffer marks a passenger express; one at the 
base of the chimney shows a passenger stopping 
train; goods and various other trains have other 
combinations. On busy lines, white disks indicate 
the routes which trains are to travel. On other 
lines, large figures in front of the engine are used 
to show the number of the train. The tail-lamp 
of the last coach shows a signalman that no part 
of a train is missing. 

In some cases electrical contacts, worked by 
the trains themselves, lock the signal-box levers, 
and the “Train on line’ dial, to prevent a signal- 
man making a mistake. The more usual protec- 
tion against forgetfulness is the ‘track circuit’ (see 
Execrric SIGNALLING, Section 2). In the signal- 
box the levers are interlocked to prevent signal- 
men from moving signals on points in such a 
way that trains might collide with one another. 
“‘Locking-bars’ are attached to points so that a 
signalman, having locked the points after mov- 
ing them, cannot move them again until the 
train has passed. 

The principal levers in a signal-box are usually 


British Railways 


NO. 2 SIGNAL BOX, EUSTON 
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at opposite ends, according to the track which 
they control. Between them are minor levers 
controlling cross-overs and sidings. Levers of 
‘stop’ signals are red, ‘distant’ signals yellow, 
points black, and locking-bars blue. Spare levers 
are white. Each lever is numbered, correspond- 
ing with a diagram in front of the signalman. 


See also ELECTRIC SIGNALLING; AUTOMATIC SIGNALLING ; 
Train CONTROL; RAILWAYMEN, Section 4. 


SIGNALS. A signal is an action by which one 
person sends a message to another without speak- 
ing. Signalling usually consists of moving con- 
spicuous objects, such as lights or flags, that can 
be seen at a distance, or of loud, echoing, or 
piercing noises, such as drums, whistles, or 
horns, that will rise above other sounds and 
carry a long way. Such means of communica- 
tion enable messages to be sent over very long 
distances where direct speech would be impos- 
sible. Indeed, it was even thought that it might 
be possible to communicate with intelligent 
beings on Mars (if such existed) by a series of 
light flashes made from vast reflecting mirrors. 

A very old method of signalling by night is 
with lighted beacons (like bonfires) set up on 
commanding sites. The news of the fall of Troy 
is supposed to have been sent 400 miles to Argos 
in Greece by a chain of beacons built on eight 
mountain-tops. The Romans, by a network of 
beacons along certain main routes, sent impor- 
tantState messages from one end of their Empire 
to the other. Signallers were always at hand 
along the fortified boundaries of the Roman 
Empire to report instantly the approach of 
hostile forces. Hadrians Wall, the Roman 
boundary between England and Scotland, had 
watch-towers and signalling stations along it at 
intervals. A famous line of beacons ran across 
Asia Minor in the 8th century, when the Byzan- 
tine Empire was ruled from Constantinople, and 
there was constant fear of invasion by the 
Saracens. Watch was kept at a place called 
Lulon (about half-way along the southern side 
of what is now Turkey); from there, with only 
eight beacons in all, danger signals could be sent 
to Constantinople, some 500 miles away. Beacons 
have been used in England in times of national 
danger: a chain ofthem, reaching from the Eng- 
lish Channél'to the Scottish border, gave news 
of the approach of the Spanish Armada in 1588. 
Beacon stations were set up all along the hills of 
southern England during the Napoleonic wars, 
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when invasion from France was expected; the 
signal was to be fire by night and smoke by day. 
Smoke-signalling was a m ! practised especi- 
ally by the North Ame: Indians. They 
would make a fire of pa: ied grass which 
they covered at intervals à wet blanket; 
whenever the blanket was ! a puff of smoke 


rose into the sky; various c 
had various meanings. 
Audible signals usually tal 
penetrating noises, or of de: 
which carry a long way, a 
made stronger by echoing 
can sometimes be used for 
North American Indians, 
special calls which could be ! 
yodelling, now practised as : 
mountaineers, was originally 
signalling. Whistling, too 


:oinations of puffs 


the form of high 
verberating ones 
vhich tend to be 
he human voice 

e first kind: the 

: example, had 

wd at a distance; 

rt among Alpine 
imply a means or 
is often used as a 


signal, as when we whistle to * dog. A code of 
whistle signals exists in paris of Africa. Since 
earliest times pipes and hovss have been used 
for this kind of signalling. Pipes were used by 
shepherds in ancient Roms., Greece, and the 
East. The bos'n's pipe, a very high-pitched kind 
of whistle, is used in the Bri Navy as a signal 


:nge of calls to 
; of which have 
passing of sail. 
thot used for ‘piping 
or other distin- 
board. But now 
s a call to atten- 
word of mouth. 


to the crew. It has a wide 
convey different orders, mə 
been put out of use with 
Among those that survive is 
the side’, when a senior offic: 
guished person is received « 
the pipe is mostly used merci; 
tion before an order is passed ! 
The horn is a practical signalling instrument, 
for its note will carry a great distance. The 
earliest horns, the hollowed-out horns of bulls, 
were used by shepherds, foresters, huntsmen, an 
soldiers. Horns were widely used in the Middle 
Ages, and many of the heroes of medieval legend, 
such as Roland and Robin Hood, carried a horn 
on which they sounded a special blast to summon 
their followers. Roland, one of the capud 
the great Frankish emperor Charlemagne int iH 
early gth century, is reputed to have hada Be 
horn called Olivant, on which, when fata Y 
wounded in a battle in the Pyrenees Me 
against the Saracens, Roland sounded a € i 
help to Charlemagne. The blast was 50 o ; 
that the horn cracked in two, but Charlemag” 


in France heard it and rushed to the o 
though too late. It was the practicein us ud 


Ages for the look-out who kept wate 


:r to sound a horn as 


castle-t 
a dar signal. ‘Waits’ or 
watcl who used to patrol 
the fo l walls of the towns, 
sounc he hours upon a horn. 
The! i3 still used by hunts- 
men, make their signals by 
mear a simple code of 
rhyth blasts. The trumpet 
and | were long used for 
milit gnals in battle, the 
trumpet by the cavalry, the 
bugle he infantry. They ære 
now mainly used on ceremonial 
occasi e 

Among the echoing types of 
signal 2c bells. In Roman times 
bells s: hung round thenecks 
of c sheep, and goats so 
that t herdsmen could find 
them :is still done in lands 
of un/^;ced pastures, such as 
moun! From the Middle 
Ages ards the small hand- 
bells hawkers and others 
were l;cuently to be heard in i 
the str--:s, Lepers had to carry 
a bell ©» a rattle to warn people 
to keep way from them, as their 
disease was contagious. Bells are now used for 


y purposes in ordinary life, especially in the 

where each half-hour in a spell of duty 
is marked off by a special number of bells. 

Church bells, which will carry a long way, 
have always been used for other purposes than 
calling people to worship. They were tolled to 
call pcople to their duties in the fields, or to 
summon them to a municipal function. The 
‘Pancake bell’ was tolled on Shrove Tuesday as 
a signal to begin preparation for the Lenten fast 
and the ‘passing bell’ was tolled when someone 
was dying, so that everyone might pray for the 
departing soul. The church bell, which was 
Sometimes the property of the town, was the 
town alarm signal, or ‘tocsin’, to spread news of 
dangers such as plague or fire, and to muster 
the soldiers in time of war. During the Second 
World War, the church bells were silenced in 
Britain so that they might be used as a signal in 
case of invasion. The church bell sounded the 
Currew (q.v. Vol. X) in the Middle Ages, the 
Signal for people to cover their fires and retire 
to bed—a custom probably introduced to Eng- 
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Pitt Rivers Museum 


WEST AFRICAN DRUMMER 
Modern woodcarving made in Ashanti 


land by William the Conqueror. Until the 12th 
century it was a punishable offence in England 
to be out after the curfew had tolled the sunset, 
and the bells were still often rung at this hour 
centuries after the rule had ceased to be observed. 
In Oxford, Great Tom, the bell over the gateway 
of Christ Church, still tolls at 9.5 p.m. every 
night, the normal time for closing the college 
gates, its hundred-and-one strokes representing 
the hundred-and-one original students of Christ 
Church. (See also BErt-RiNorNo, Vol. IX.) 

The drum, a common instrument in ancient 
religious rituals, was probably also used very 
long ago as a signalling instrument. It has been 
so used in the British army for some centuries. 
Side-drums, cylindrical drums with parchment 
at either end, were used in the infantry, and 
kettledrums, drums with a rounded underpart, 
in the cavalry. From the special code of army 
drum signals are derived such expressions as *to 
beat a retreat’, or ‘to beat a tattoo’. Drums 
were also used at sea; in the 16th and 17th cen- 
turies galley slaves rowed to the rhythm of drums. 
In British men-of-war of the 18th century cer- 


SIGNALS 
tain drum signals were familiar, such as ‘beating 
to quarters’, and the ‘ruffle’ with which a senior 
officer was saluted when he came on board. The 
drum was also used to inform ships in com- 
pany of each other’s whereabouts during foggy 
weather. The ‘tom-tom’ of India and the ‘talking 
drum’ of Africa can be made to carry messages 
over long distances. The ‘talking drum’, some- 
times made from a hollow log, gives out a high 
note at one end and a low note at the other; 
sometimes two skin-topped drums are used, one 
high in pitch and the other low. To cut a note 
short, the drummer places his hand over the 
opening in the log, or else flat on the skin cover, 
to stop the vibrations. Because water is a good 
carrier of sound, a drum is sometimes placed low 
down near a river’s edge. If the drum is placed 
over an anthill in which a hole has been cut, 
its hollow shape, like the belly of a violin, 
vibrates and increases the sound. The biggest 
African drums can be heard at a distance of 
about 20 miles; messages can be passed on by 
other drummers stationed at intervals, These 
messages are generally of a simple nature— 
perhaps to inform a village that a lion is raiding 
a neighbouring village, or that a certain farmer 
is urgently wanted. In villages where a talking 
drum exists, a code of signals with certain mean- 
ings is handed down by word of mouth from one 
generation to the next. This method of com- 
municating in bush or jungle is known as ‘the 
bush telegraph’. 

See also Frac Sicnattine; Licur SIGNALLING; Morse 
Cope; SIGNALLING, RAILWAY ; SIGNS AND SYMBOLS. 


SIGNALS (Aviation), see NAVIGATION, AIR. 


SIGNALS AT SEA. Formerly many merchant 
ships could ‘speak’ to one another only by shout- 
ing through a hand-trumpet or megaphone, or 
by hanging in the rigging a blackboard bearing 
a chalked message. Even to-day, some fishing 
fleets still use these methods. 

The Royal Navy from early days began to 
devise codes of signals for FLAG SIGNALLING by 
day, and Licur SIGNALLING by night. Both 
methods could use the Morse Cope, while in 
daytime SEMAPHORE signals (qq.v.) could be 
seen many miles away. 

All ships of any size now use WIRELESS (q.v.). 
Smaller ones, which do not carry a qualified 
wireless operator, are often fitted with radio- 
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telephony, by which the ca; 
other ships or to shore (se 
SION OF). Wireless signals « 

by the emergency call S O £ 
its simplicity in Morse, . . 
signals are transmitted o 
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an automatic listening ap; 


in can speak to 
ECH, TRANSMIS- 
tress are preceded 
osen because of 

. Distress 

me wavelength, 
ifficient. wireless 
us watch have 
us which rings 


alarm bells if a distress sign icked up. 

SIGNS AND SYMBOLS h been used in 
many countries to communicate ideas by other 
means than speaking and wriiug. Some gestures 
are symbolic; they may besim ple ones like taking 
off one’s hat or saluting an cí/ccr, or they may 
be elaborate like the gestures used in Mime (q.v. 
Vol. IX) or Dear Lancuaces (q.v.). These 
gestures often differ from ‘atry to country; 


ir heads back- 
handshake as a 
31 of a bargain is 


the Greeks, for instance, jer! 
wards when they say ‘No’. 
symbol of friendship and t! 


very old; the ancient Jews, í s, and Romans 
used it. 
Colours make conveni ens. Often the 


xpress the same 
zed, forinstance, 
sages in ancient 


same colours have been used i 
ideas among different nations 
in the knots and beads sent as o 
Peru and among the Iroquois ‘vibes meant war 
or danger, just as red lights in modern streets 
mean danger. Black among the same peoples 
meant death or other misfor as it did among 
the Egyptians and Romans, and «till does to-day; 
and white meant peace and innocence. Green 
usually expresses spring, youth, joy, or victory. 
Purple is the colour of kings, and yellow that of 
traitors. In France, until modern times, the 
doors of traitors’ houses used to be painted 
yellow. 

Plants and flowers have their meanings. The 
ancient Greeks hung laurel outside a house to 
show that someone inside was ill. In the 18th 
century Turkish women used to send long mes 
sages, without touching pen or paper, by making 
up bouquets of flowers. In their language 
flowers signified things with which their name 
rhymed. In the rgth century a convention 
‘language of flowers’ was popular in Fu 
France, and the U.S.A. Dictionaries and othe 
books were published to describe the nee 
of flowers. The violet meant innocence, and ei 
marigold despair. Different colours and vane 
of rose had special meanings: the dog rose mea 
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Illustration from The Language of Flowers, 1858 


‘pleasure mixed with pain’, the white rose full of 
buds ‘secrecy’, and the yellow rose ‘infidelity’. 
Thus messages could be sent toa sweetheart to 
show the sender’s feelings. Red roses were a 
declaration of love. 

Secret signs have often been used to convey 
to people information of a special kind. In 
Britain, until the early goth century, begging 
tramps, who called from house to house to ask 
for food, money, or clothes, used to leave marks 
on the gate or wall of a house they had visited 
to indicate to other tramps whether the house- 
holder was likely to give charity or not, what 
excuse to offer for begging, whether there was 
an angry dog, and so on. 

Sometimes signs have been used as symbols of 
violence, rioting, and war. The Highland clans 
of Scotland used to be called to arms by a fiery 
cross, symbolical of fire and sword. It was a 
cross whose ends had been burnt and then dipped 


in blood. In violence between races in parts of 
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SIMPLON TUNNEL 


U.S.A. in modern times the fiery cross has been 
revived by the Ku Klux Klan (se Secrer 
Soctettes, Vol. X). 

Sec also Sicnats. 


SIMPLON TUNNEL. This tunnel, which 
crosses the Alps on the line between Lausanne 
in Switzerland and Milan in Italy, is the longest 
main-line railway tunnel in the world, running 
for 123 miles beneath the Simplon Pass (see 
MOUNTAIN Passes). It is the most important of 
the five tunnels which now pierce the Alps, 
making railway travel possible through this 
great mountain range, formerly a barrier be- 
tween western Europe and Italy, which could 
be crossed only by roads through the passes. 

The first proposal for a tunnel under the 
Simplon Pass was made as early as 1857; but it 
was not until 1895 that agreement was reached 
finally between the Swiss and Italian Govern- 
ments, and work did not begin until 1898. 
Although the south end of the tunnel is in 
Italian territory, the agreement provided that 
the entire tunnel and its Italian approach from 
Domodossola should be a Swiss undertaking; 
and the Swiss Federal Railways still operate the 
Simplon line as far as Domodossola. 

The Simplon consists of twin tunnels, 56 feet 
apart at the centres, one for each direction. The 
one on the eastern side is the original tunnel, 
which was opened in 1906. The one on the 
western side was originally a pilot tunnel, much 
smaller, driven to help in the work on the main 
tunnel. This pilot tunnel has been opened out 
to full size to take a second track, a task which 
was begun soon after the opening of the main 
tunnel, but was delayed by the First World War 
and was not completed until 1921. 

Making the tunnel was an extremely difficult 
engineering feat. About five miles from the 
northern entrance, where the tunnel is at its 
deepest, the temperature in the workings rose 
so high that to enable the men to continue work 
at all the rock at the working face had to be 
sprayed with ice-cold water, specially pumped 
intothe tunnel. Underground streams frequently 
broke into the workings, flowing in at times at a 
rate of as much as 3,000 gallons a minute, and 
sometimes hot springs would break in, adding 
greatly to the problems of heat. At other points 
the work was slowed down and made dangerous 
by the kind of ‘material through which the tunnel 
had to be driven: at one point, for instance, there 
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os 


s Federal Railways 


THE NORTH ENTRANCE TO THE SIMPLON TUNNEL 


was a pocket of micaceous lime schist, a kind of 
rock which, if disturbed, will thrust in all direc- 
tions as if it were a liquid, and which exerted 
such enormous pressure on the structure of the 
tunnel that powerful steel reinforcements were 
liable to bebentbyit. Because of this no less than 
7 months were spent over only 138 feet of tunnel, 
At this point the masonry lining is now reinforced 
permanently by a series of extremely strong 
curved steel internal girders. 

The original tunnel, with the pilot tunnel, 
cost a total of 86,720,000 Swiss francs, The pilot 
tunnel was connected with the main tunnel by 
small passages from the sides, at intervals of 
220 yards, and was used for pumping cold air up 
to the working faces, and water for the drills, as 
well as carrying out of the tunnel the water that 
broke in at many points, Enlarging it to full 
size was, of course, a much simpler and less costly 


task than that of building the original main 
tunnel. 


See also TUNNELS. 
See also Vol. VIII: TuxNELLING, 


SKI, see Snow AND Ice TRAVEL. 


SLANG. This is the name given to words, word- 
usages, and phrases found only in loose, collo- 
quial language, and not in standard speech or 
writing. The words used in slang may them- 
selves be new; but they are very often substitutes 
for, or variants of expressions already in the 
standard language. : 
We use Mang for all sorts of reasons, sometimes 
‘for fun’; sometimes because it seems picturesque 
or concise; sometimes to avoid the ordinary 
word, as when we say ‘Adam’s ale’ for water; 
and sometimes because it seems to express our 
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feelings | ‘ter than more dignified language. 
We are c likely to use slang when speaking 
to friend: «nd acquaintances than when address- 
ing str: 3 or superiors; for it is essentially a 
casual ntimate form of speech. We might 
describ as language in its shirtsleeves: it is 
inform: ithout necessarily being faulty. 

There -re numerous varieties of slang, and its 
sources endless. Groups of people who have 
commo: interests tend to create their own slang; 
and sinc most people belong to more than one 
such ¢ », some of the slang of each group 
comes o general use (though its precise, 
origin?! meaning may weaken), while the rest 
remains known only to a few people. The main 
group 5 

X. Giosies, and thieves, and tramps who do 
not w he outsider to understand all they say. 
Some he earliest European slang words we 
know of this kind, and a few have come into 
genera! slang use: ‘pal’ which was originally a 
gipsy œ ord for ‘brother’, ‘quid’ which was used 
as far ck as the 17th century for ‘guinea’ or 
‘sover: «n°, ‘bob’ for a shilling, and ‘tanner’ for 
sixper 

2. ` ades and professions, especially theatrical 
and m itary. This slang must be distinguished 
from ‘clnical terms used in the trade. Military 
slang icnds to come into general use in times of 
war. ‘or example, in the Second World War 


the slang expressions ‘browned off’, ‘pranged’, 
and ‘shooting a line’, which were originally used 
by the R.A.F., were spoken by all kinds of people. 

3- Schools and universities. Here slang per- 
haps develops partly in reaction to the more 
precise speech of teachers and lecturers. Some 
Public Schools have a slang of their own: it was 
from Rugby that the habit of abbreviating words 
and adding -er spread to Oxford, producing 
words like ‘brekker’, ‘toggers’, and ‘rugger’, the 
last of which is now generally used for Rugby 
Football. 

4. Fashionable society or sections of it. This 
slang tends to consist of meaningless phrases that 
can be used to keep conversation going, for 
example: ‘Oh I say’, ‘don’t you know’. 

5. Family slang. Most families evolve a small 
vocabulary of their own, which will include 
names and phrases mystifying to other people. 

All these groups have their own peculiar ways 
of coining slang: Cockney costermongers, for 
example, used to be fond of ‘back slang’, which 
consists in pronouncing words backwards, as 
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‘ecilop’ for ‘police’. Rhyming slang, such as 
‘trouble and strife’ for wife, ‘plates of meat’ for 
feet, ‘Oxford scholar’ for dollar, is said to be 
Cockney in origin though it is also found in 
Australia and America. 

The slang of almost all groups has certain 
common tendencies. It makes light of a serious 
or tragic situation, or refers to it by paraphrase. 
Thus a man who dies is said to ‘go west’, or ‘kick 
the bucket’ or to have ‘gone for a Burton’ (all of 
which phrases are now used by speakers unaware 
of their original meaning). In the same way the 
dangerous flying bomb of the Second World 
War became known as a ‘doodle-bug’. 

It identifies objects or institutions with well- 
known persons, Thus policemen were at first 
known as ‘bobbies’ or ‘peelers’, after Sir Robert 
Peel, who established the modern police force. 
The first name survives to-day. ‘Belisha beacons’ 
commemorate the Minister of Transport who 
introduced them. 

It gives a new meaning to a common word. 
Thus ‘bacon’ comes to mean ‘body’, as in the 
phrase ‘to save one’s bacon’ or ‘skin’. 

It uses a word of precise or powerful meaning 
in a context where it cannot carry such a mean- 
ing; so that the word becomes debased and 
weakened, for example ‘nice’ which formerly 
meant amongst other things, ‘delicate’, ‘precise’ 
—a ‘nice’ judgement meant a finely discriminat- 
ing judgement. The adverb ‘nicely’ merely 
means ‘well’; ‘terribly’ and ‘awfully’ have now 
become mere equivalents to ‘very’, as in ‘awfully 
glad you came’. Slang delights in abbreviations: 
the hols (holidays), the High (Street), the Raf 
(R.A.F.), the Wrens (W.R.N.S.). It invents 
grotesque parodies of high-sounding words such 
as ‘rumbustious’. d 

Languages borrow each other's slang, just as 
they borrow more respectable words. In the 
last 100 years America has been especially 


, prolific in slang, partly native, partly adapted 


from the speech of emigrants from Europe; and 
some words that began as American slang are 
now in common use in English—‘bunkum’, 
‘stunt’, ‘movies’, or ‘talkies’. Several words of 
Australian slang, too, are by now familiar to us, 
such as ‘to barrack’. P 

In view of the vividness and conciseness of 
much slang, it may seem pedantic to consider it 
as separate from and inferior to STANDARD ENG- 
tisu (q.v.). To be sure Shakespeare used words 
that were doubtless slang in his day, though we 
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do not always recognize them as such now; and 
other words that were once certainly slang are 
now used in serious writing, for example ‘mob’ 
(from mobile vulgus), which Swift thought a 
‘vulgar’ word; ‘hoax’ (from hocus-pocus); ‘prig’ 
(originally a person overscrupulous about dress) ; 
and ‘joke’. To take an example from another 
language, French /éíe, meaning head, is from 
Latin slang testa, meaning a pot. But compara- 
tively few slang words change their status in this 
way, though there are many borderline cases 
This is partly because slang words are often 
intentionally grotesque in sound or appearance, 
and partly because slang that does become 
generally used is often applied so loosely or is so 
overworked that people become tired of it. 
See also DiArLEcrs; ENGLISH LANGUAGE. 


SLAVONIC LANGUAGES. The group of lan- 
guages and dialects known as Slavonic belongs 
to the INpo-EunoPzEAN (q.v.) family, of which, 
with the Baltic Languages, Lithuanian and 
Latvian (or Lettish) spoken by the inhabitants 
of Lithuania and Latvia, it forms one of the 
main divisions. Some 200 million people 
speak these languages, which include Russian, 
Polish, Czech, and others. They are all de- 
scended from the same language, Common 
Slavonic, which probably broke away from the 
main Indo-European family before Christian 
times. Slavonic languages have many charac- 
teristics in common: their nouns and adjectives 
are highly inflected (that is, they show very many 
different endings according to their functions in 
the sentence), Russian and Polish having as 
many as seven cases. ‘They have few tenses, but 
their verbs preserve an ancient distinction called 
‘aspect’ between actions thought of as finished 
or limited in time, and those which are regarded 
as continuous (see LANGUAGE STRUCTURE). They 
also use varied changes in the final syllables to 
produce subtle shades of meaning: Russian 
Vasili ‘Basil’, for instance, may also take the 
forms Vaska, Vasya and Vasyenka, to show changes 
in the attitude (affection and so on) of the 
speaker. 

There are two principal Slavonic alphabets 
to-day, the Cyrillic and the Latin (see ALPHABET), 
Cyrillic (named after St. Cyril) was based on 
Greck letters as used by St. Cyril and St. 
Methodius when they converted some southern 
Slavs in the early Middle Ages. It has remained, 
with some modern changes, the method of writ- 


ing for languages of all those 
whose Christianity and cult: 
Greek civilization of medie 
directly or indirectly (see © 
CnuncH, Vol. I). East Slavo 
as Russian, all use it, and 
applied it to many non-Eur 
the U.S.S.R. The West Slav: 
and Czechs, who came to acc: 
culture through Catholic La 
write their languages in adapt: 
In the Balkans, 5 
garians use Cyrillic, while t 
language is practically the sa: 
the Slovenes write in Latin 
with its 32 letters of the : 
express its sounds roughly acc 
of one sound, one letter, with a ! 
phonetic spelling; whereas Pol 
sary to use many complex-lo 
letters and marks to express sor 
Czech has the most practical Lat» 
Apart from the differences in 
following are some of the ci 
distinguish one Slavonic sub-grou 
Polish has fixed the word-ste 
syllable but one, and Czech larg 
Slovene has kept a good dea: 
number of nouns (that is, a 
a pair of things); Bulgarian | 


alphabet. 


ahs (a) 
bookee (b) 
vaydee (v) 
glahgol (g) 
dobroh (d) 
yaist (e or ye) 
zheevaytay (zh) 
zemlyah (z) 
eeshay (1) 
*eeshay (i 


lyoodee (1) 
meesslaytay (m) 
nahsh (n) 

on (0) 
pohkoce (p) 
rtsee (r) 
sslovoh (s) 
toerdoh (t) 
00 (u 


Jam (£) 


a 
G4 Houunuomzumsoxofonnuüuuwom 


uy 


khayr 
guttut: 
see (ts) 
ichervay (ch) 

(as in *cimrcg) 
shah (sh) 
shishah (shch) 

(as in ^Asucrurch") 
yayr (mute sign) 
‘yayree (oui) 

(as in French ‘oui’) 
yayr (mouillé sign) 

(makes e.g. t = ty, 
*yaht (e or ye) 

a (e initial) | 
(as in extend, Epic) 
ou (iou) 

xe English ‘you’) 

yah (ya) 

feetah (£) . 
(not TH in Russian) 

*eezheezah (3) 


h) 


as in ‘loc’ 


* i, $, v now obsolete. 
MODERN RUSSIAN ALPHABET 
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simplifie various grammatical endings, but 
has dev ] a definite article (equivalent to 
English ) added after its noun. 

Russi .he most important Slavonic lan- 
guage, ! igs to the East Slavonic group. It is 
divided Great Russian, or Russian proper, 
spoken by -bout 100 million people, and centred 
in Mosc Ukrainian, or Little Russian, a lan- 
guage en in the Ukraine, of which the 
capital iev; and White Russian, centred at 
Minsk, ənd now often called Byelo-Russian to 
avoid c sion with White Russian asa political 
term. ut 40 million people speak either 
Ukraini«» or White Russian; of the two, White 
Russian ‘s less distinct from Russian proper. A 
kind of | (ttle Russian, or Ruthenian, is spoken 
by about 10 million people in Ruthenia. 

Rus differs from the other Slavonic lan- 
guages everal ways. Its word-order is very 
free, ar! {is sentence construction simple. It is 
very ri nd new compound words are readily 
formed ' joining already existing words (such 
as pra: ny ‘orthodox’, made from fravo and 
slavny wich are direct translations of the Greek 
words »/hos ‘straight?’ and doxa ‘opinion’). 
Russia: -lso includes a few words of Turkic or 
Tatar o: in, from early Asiatic invasions. That 
Russian is an Indo-European language, as is 
English, can be seen by comparing similar words 
in the two languages, such as kot, ‘cat’, gus 
‘goose’, sestra ‘sister’, syn ‘son’. 

Russian has absorbed some words from Ger- 
man, French, and even English since the 16th 


century: it uses certain technical terms which 
are common in Europe, but it has otherwise 
remained strictly Slavonic. 

Polish, Czech, and Slovak belong to the West 
Slavonic group. Polish is spoken by about 25 
million people, Gzech by 8 million, and Slovak, 
which is closely related to it, by about 3 million. 
Another language of the West Slavonic group 1s 
Wendish, spoken by about 100,000 people in 
districts on the Spree near Berlin. 

Russian, Polish, and Czech have each a litera- 
ture of European importance; and the influence 
of Russian classical literature and that of the 
new Soviet way of life, combined with the fact 
that Russian is the official language for the vast 
U.S.S.R., make Russian one of the great lan- 
guages of the world. 

Other Slavonic languages, Serbo-Croat, 
spoken by about 12 million, Bulgarian by about 
7 million, and Slovene by about 1,500,000; with 
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poxaania-Ma prhuna, 
Ocea, 


Rosea 
Ja rocoaannii Mina. 
Saremnr curparb Keaprer. 
THE FIRST LINES OF A FABLE BY THE RUSSIAN AUTHOR KRYLOV 
Published by the State Publishing House of Belles Lettres, 
Moscow ^ 
The tricksome little monkey 
The donkey 
The goat 
And the clumsy-pawed bear 
Ventured to play a quartet 


mixed dialects of Slavonic parts of Macedonia 
in Yugoslavia, together make up South Slavonic, 
which is the meaning of Yugoslav. 

Sec also LANGUAGE STRUCTURE. 

See also Vol. I: Russtans; Pores; CZECHOSLOVAKS; 
Yucostavs; BULGARIANS. 


SLEDGE. The earliest form of vehicle used by 
man before the WHEEL (q.v.) was invented was 
the sledge. Probably in very early days the 
hunter found that if he put his kill across a 
branch torn from a tree, he could drag it home 
more easily. Later he would begin to shape the 
branch, or to tie two branches together and bend 
up the front to make them slide easily over the 
rough ground. When he had fixed cross-pieces 
between his branches and attached leather thongs 
for pulling, he had formed a primitive sledge. 
Sledges, we know, were used in ancient Egypt 
for transporting the huge stone blocks for erect- 
ing pyramids, temples, and other buildings. 
Even when the wheel was invented and 
generally used for vehicles, the sledge was still 
used over surfaces such as deep snow, where 
wheels would sink and stick. In Canada and 
Alaska dogs haul the sledges of trappers, pro- 
spectors, and traders. Timber, also, is often 
carried on heavy sledges in the winter. In 
northern Europe and Asia, particularly in Lap- 
land, sledges are drawn by reindeer. In Russia 


asledge called a ‘troika’ is drawn by three horses 


«s Federal Railways 


SWISS ARMY TRANSPORT BY SLEDGE AND SKIS 


abreast. In Switzerland and other mountainous 
districts the sledge is used to carry food and fuel, 
It is used also, of course, on Polar expeditions 
for transporting equipment. 

Sledges are also used in hot countries over soft 
ground where wheels might stick. In Siam a 
sledge like a wooden platform mounted on bam- 
boo runners is drawn by water buffalo from the 
rice-fields to the village. Sledges on heavy 
wooden runners are drawn by oxen or by men 
over the cobbled streets of Madeira, for the 
runners of the sledge travel more smoothly on 
the cobbles than do the wheels of a cart. 


See also SNow AND Ice TRAveL: Beasts or BURDEN. 
See also Vol. IX: TOBOGGANING. 


SLEEPING-CAR, see Rattway CoacHes, Sec- 
tion 4. 


SLIP-COACH, see Ramway Coacuns, Sec- 
tion 7. 


SMUGGLERS, see Vol. X: SMUGGLERS. 


The traveller on 
contend with 


SNOW AND ICE TRAVEL. 
snow and ice has not only to 


extreme cold, for which he requires special wind- 
proof clothing, but also with tic difficulties of 
the surface over which he is travelling, which is 
usually very soft, very slippery, or both; he may 
even be on floating ice. His problem is to avoid 


either sinking into snow or breaking through ice. 
He therefore has to use devices for spreading the 
weight of himself and his goods over a large area, 
so that the chances of sinking in or breaking 
through are reduced. 1 
Travel over snow and ice has been carried on 
by Eskimoes, North American Indians, Lapps 
and other tribes of northern Europe and Asia 
for centuries, and all have evolved their own 
methods of overcoming the difficulties. In open 
regions where the snow tends to be relatively 
hard, such as the lands of the EskIMOES and some 
of the SrpertAN Proprzs (qq.v. Vol. I), the people 
wear soft sealskin boots to keep them warm. But 
in regions where the snow is very deep and soft, 
they have to wear special footgear to prevent 
their sinking into the snow. The AMERICAN 
Inp1ans ofthe north (q.v. Vol. I), who live mostly 


in thic vooded country, wear snowshoes, 
which t of bent wood frames with a net- 
work < -hide thongs, the shoe being suffi- 
cientl; to spread the weight well, 

Th: ps (q.v. Vol. I), also inhabitants of 
wood: ntry which is under snow for long 
perioc ie year, have developed a long, nar- 
row, V 1 shoe or ski, which slides easily over 
the sr place of the broad snowshoe, which 
has t ifted from the ground at each step. 
These sive the Lapps considerable speed, 
whicl aportant to a people who live by 
herdir ideer. Skis are used, not only for the 
sport 1NG (q.v. Vol. IX), but also as the 
norm y of getting about in lands, such as 
Norw Switzerland, where soft deep snow 
usual : for a long period of time. In such 
count: hildren often go to school on skis, 
instea icycles. Skis are also used on expedi- 
tions i OLAR REGIONS (q.v. Vol. III). Skates, 
on th r hand, have never been used as a 
mear ıvelling across ice by primitive people, 
largel cause the ice is usually too rough. 
They developed, however, by the Dutch, 
who u hem in Holland on the large areas of 
inlan er which become covered with smooth 
ice in winter. Now they are used almost 
entirely for the sports of SkArING and Ice 
Hockr* (qq.v. Vol. IX). 

Wheeled transport is impracticable over snow 
and ic nd other methods have been developed. 
Probably the most primitive are the flat- 
bottomed toboggans of the Red Indians and the 
boat-shaped pulkas of the Lapps, both of which 
spread weight of the load over the surface of 
soft snow. The Eskimoes lift the load off the 


ground on a SLEDGE (q.v.) with two separate 
narrow runners which are often shod with bone. 
Modern polar expeditions usually use sledges of 
the Eskimo type, with either broad wooden 
runners, or narrow steel-shod ones, according 
to the kind of surface, expected. In some con- 
ditions the sledge runs better if the runners are 
kept scraped clean, while in other conditions 
friction can be reduced if a layer of ice is allowed 
to form on the runners; occasionally, at very 
low temperatures, the runners grip the ice better 
if they are covered with a layer of ice mixed 
with mud, or even something like porridge or 
blood. 

Different draft animals and various methods 
of hauling vehicles over snow and ice are used in 
different regions (see Beasts or BURDEN, Sec- 


5 SOVEREIGN OF THE SEAS, THE 


ENA 
A LABRADOR TRAPPER WEARING SNOWSHOES 


tion 5), dogs and reindeer being the most com- 
mon. In recent years mechanical transport with 
caterpillar tracks has been increasingly used with 
considerable success. T 

Travel in polar and other snow and ice-bound 
regions has been revolutionized in modern times 
by the use of aeroplanes and by the invention of 
radio communication. Much moreis now known 
about suitable clothing, tents, stoves, and the 
kind of food necessary to keep the traveller warm 
and healthy. The explorer no longer runs the 
same risk of disaster which befell expeditions of 
earlier times. 


See also BEAsrs OF BURDEN, Section 5; SLEDGE. 
See also Vol. IX: SKATING; SKI-ING} 'TOBOGGANING, 


SOVEREIGN OF THE SEAS, THE. This 
three-masted ship was launched at Woolwich in 
1637. She was built by Phineas and Peter Pett, 
father and son, members ofa distinguished family 
of shipwrights. She is said to be the first three- 
decker, or ship mounting three complete tiers of 
guns, 104 in all, on decks one above the other; 
but this is disputable. It is certam, however, 
that she was a ship notable for her very lavish 


SEL 


al Maritime Museum 


THE ‘SOVEREIGN OF THE SEAS’ AND HER BUILDER, PETER PETT 
Probably painted in 1659-60 by W. van de Velde 


ornamentation. A certain Peter Munday wrote 
in 1639: ‘Her head, waist, quarter, and stern is 
so largely enriched with carved work overlaid 
with gold that it appears most glorious even 
from afar, especially her spacious lofty stern, 
whereon is expressed all that art and cost can do 
in carving and gilding.’ She was steered by 
tackles on the tiller and the helmsman was 
directed from above through a voice-pipe. Her 
cook-room was in the hold, ‘the work therein 
done by candlelight’. To pay for her, Charles I 
in 1634 had revived an obsolete power of the 
Crown to impress ships for naval service from the 
seaport towns; but instead of ships he asked for 
money, and he also approached the inland 


towns. This was the celebrated Sme Money 
(q.v. Vol. X), and John Hampden's refusal to pay 
and subsequent trial played its part in bringing 
about the Civil Wars which lost King Charles 
both his crown and his head. { ki 
The Sovereign of the Seas saw service at te 
battle of the Kentish Knock in 1652, when the 
English fleet, commanded by Admiral Blake, 
defeated the Dutch off the mouth of the a. 
The ship was rebuilt in 1659 and again in! a 
and was accidentally burnt at Chatham in 1696. 
See Suips, SAILING. 


SPANISH AND PORTUGUESE Hae 
GUAGES. These are two closely related la 


425 


guage ch are descended from Latin, and 
there belong to the group known as the 
Roma LANGUAGES (qq.v.). Both include 
many bic words which have stayed in use 
since time when the Moors (q.v. Vol. I) 
domi | Spain, from about the 8th to the 
15th iry. 

Spo. h is spoken by about 115 million people: 
2; m` in Spain, and the rest in the former 
Spa: olonies of Central and South America. 
Mixt ith local and Malay words, it is also 
spok many people in the Philippine Islands 
in th ific Ocean, which were once colonized 
by Spin. There are various dialects, ranging 
from xose in north-west Spain which resemble 
Port: se, to those in the east which are more 
like ch and Provengal. The standard lan- 
guag Spain is Castellano, or Castilian, the 
lang of the province of Castile. In sound it 
is ve- ike ITALIAN (q.v.). It has a strong ‘r 
sound ida sound like the Scottish ‘ch’ (written 
J or’). One letter characteristic of Spanish is 
‘i’ li c letters ‘ni’ in the English word ‘onion’ 
simil. :o French and Italian ‘gn’. As in many 
Euro; :n languages, nouns are either masculine 
or ft: ine in gender; and as in Italian, many 
masc: se words end in ‘o’ and many feminine 
ones © ‘a’, The spelling of Spanish is very 
simpl: . for almost every letter corresponds to one 
sound only, and vice versa. Spanish is studied 
in mo: British universities and in many schools, 
mainly for its value in trade relations with 
South America, but also for its literary impor- 


tance. Among the best works written in Spanish 
is Don Quixote by Cervantes (qq.v. Vol. V). 

Portuguese is spoken by about 8 million people 
in Portugal, and 46 million in Brazil, which was 
for a long time a Portuguese colony. Forms of it 
are spoken in parts of Africa, such as Guinea, 
Angola, and Mozambique, and parts of Asia, 
such as Goa in India and Timor in the East 
Indies, which are or were once under Portuguese 
domination. It contains many sounds which are 
not in Spanish, including certain nasal vowels, 
4, 6, and so on. About half a million people in 
the north of Spain speak the Basque language, 
which, as far as is known, is not related to any 
other language. 


See also LANGUAGE STRUCTURE. 
See also Vol. I: SPANIARDS; PORTUGUESE. 


SPEECH. Speech is the most important, though 
not the only means by which men communicate 


SPEECH 
their thoughts and feelings to each other. 
Whistling, gestures like shrugging the shoulders, 
Sicnats (q.v.) like church bells or traffic-lights, 
are other ways. Indeed, we may think of speech 
as the act of making a signal by means of the 
breath, tongue, teeth, vocal cords, and the nose 
and mouth passages. So great a varicty of 
distinct sounds can be produced by these organs, 
acting on messages from the brain, that any 
other system of sending complex ‘signals’ secrns 
inadequate when compared with speech. Wrrr- 
ING (q.v.) is simply a way of representing speech 
in the absence of a speaker. 

Speech would not exist if we did not feel the 
need to communicate to others our thoughts and 
feelings. Many kinds of animals communicate 
with each other: birds and monkeys, for example, 
give warning and courting cries, and some, such 
as the parrot, can imitate human sounds. But 
there is no evidence that any animals can, of 
their own accord, make special sounds to 
describe particular objects. Animal sounds are 
instinctive, and only very general meanings can 
be attached to them: they are not the same as 
words (see ANIMAL LANGUAGE, Vol. II). 

Many early myths give explanations of how 
man learned to talk; and philosophers and 
scholars still differ among themselves on this 
subject. For no one can be certain how speech 
began, or how primitive speech was related to 
the sounds and gestures of animals. It has been 
suggested that speech as we now know it began 
only after the larynx in the throat had developed 
in tree-climbing animals, whose climbing ges- 
tures were accompanied by regular emissions of 
breath, or interjections. But interjections of this 
kind would be involuntary, whereas human 
speech has a definite purpose. Some scholars 
believe that gesture was the first means of com- 
munication, and that words, or sentences, werc 
originally ‘mouth-gestures’, which at firstaccom- 
panied and in some way imitated "hand-gestures', 
and later replaced them. But there is no evidence 
that gestures developed before sounds, Chim- 
panzees, itis true, use gesture to express emotions, 
but never to indicate objects: unlike human 
beings they have no way of making statements; 
and though they may react to signs accompany- 
ing speech or to tones of voice, they do not under- 
stand human speech alone. Other scholars have 
held that primitive speech was an attempt. to 
imitate directly the action, object, or sensation 
that the speaker was describing. But even in the 
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most primitive languages, imitative words make 
up only a small part of the vocabulary. In fact, 
no known language gives us more than a faint 
clue as to what the very earliest speech was like; 
so that it is impossible to prove any of these 
theories. 

Whatever its origin, we can be reasonably sure 
that speech did not develop until men began to 
live in communities and to act together. But it 
is not clear how certain sounds came to repre- 
sent always particular objects or to have certain 
values. ‘Giving things names’ is one way of 
describing this stage of development. But if we 
use this phrase, we must remember that in the 
earliest languages there was probably no distinc- 
tion between nouns and other words: just as in 
at least one language still spoken—Malayan— 
it is not always easy to say when a word is noun, 
verb, or adjective (see INDONESIAN LANGUAGES). 
At the very beginning all words possibly had 
some kind of inflexion or special ending to show 
their function in the sentence. Thus ‘primitive’ 
languages were probably not primitive in struc- 
ture: Bantu, one of the most primitive languages 
now known, has some twenty classes of nouns. 
Indeed, it is in some ways misleading to describe 
these early languages as primitive: they were 
probably adequate and suitable for the kind of 
society in which they were first used. 

At first the connexion between things and 
their ‘names’ was felt to be so close that the 
names were credited with a certain magical 
power, just as in some societies a child named 
after a famous ancestor is thought to be given 
some of that ancestor’s qualities. Amongst primi- 
tive peoples, when so much in nature was un- 
known and mysterious, words, especially if used 
in incantations, probably had a great magical 
significance; for example, a god’s name was 
thought of as part of him, and if, when praying 
to him, the right name was not used, the prayer 
would be thought ineffectual (see SPELLS AND 
INCANTATIONS, Vol. I). 

The discovery that everything can be given a 
‘name’ must have been as decisive in the history 
of mankind as it was in the life of Helen Keller, 
the blind, deaf-mute girl who, at the age ofseven, 
suddenly began asking, by the use of the finger- 
alphabet, the name of everything she touched, 
and then ceased to use signs. (See Dear LAN- 
GUAGES.) The next step must have been to learn 
that one can use various words to express the 
same object, that is, to learn that words are 
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simply symbols. It was pro! 
later that men began to find 
whole classes of things o: 
‘moving’) or abstract qualiti 
ness’). 

See also LANGUAGE, History © 


SPEECH, TRANSMISSIO 
sentence—'Mr. Watson, cor 
—was the first ever heard | 
The words were spoken ove: 
in 1876. This was the cli: 
effort to find a way of cl: 
Sounp (q.v. Vol. III). 
During those years invent: 
tries claimed to have made ‘el 
in 1861 a German experi: 
came near to producing the | 
knitting-needle, an anima! 
sealing-wax, platinum, and a 
of the objects he used; but, 


transmit sound of constant pi: 


send speech. 

The man who succeeded : 
ander Graham Bell, a Scot 5 
emigrated to Boston, Massac! 


that he invented the telephon:, 
His apparatus, though prim: 


elements of to-day's instrum 


phone’ was a horn-like spea' 


narrow end of which was a : 
phragm’. This, as the sound 


not till much 
cs to describe 
ns (‘animal’; 
iness’; ‘good- 


F. A spoken 


^; I want you’ 


ctric means, 
eth of a wire 
40 years of 
lly conveying 


many coun- 
speech’, and 
Philip Reis, 
telephone. A 
rane, some 
n were some 
igh he could 
he could not 


;6 was Alex- 
: family had 
; it was there 


. had all the 
His ‘micro- 
-tube, at the 
disk, or ‘dia- 
ives from the 


Crown Copyritht 


EARLY BELL TELEPHONE, 1876 
From an exhibit in the Science Museum, London 
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A PROGRAMME ENGINEER IN A LISTENING CUBICLE 
The engineer controls the transmission from the studio 


voice struck it, vibrated in sympathy with the 
Waves, setting up variations of electric current 
(supplied by a battery) in an electro-magnetic 
coil. These variations were then carried over 
the connecting wire, at the other end of which 
Was a receiving apparatus exactly like the trans- 
mitter. Vibrations in the diaphragm of this 
receiver caused sound-waves in the air which 
were very like those caused by the human voice. 
Bell made his successful experiment in a noisy 
oo workshop, he being in an attic-room, 
ae iis his assistant, in the basement. This 
Wie E an experiment in the Previous year 
bed in trying to work out an idea for trans- 
pas 8 many dot-and-dash telegraph messages 
his s wire at the same time, he heard on 
Bit dins a twanging sound, accidentally 
y his assistant at the other end of their 


connecting wire. He realized then that not only 
dots and dashes but lifelike sounds might be 
passed over the wire. 

From then on, experiments were made on 
both sides of the Atlantic. Among those who 
contributed most were the American inventor, 
Thomas Edison, and an English professor, D. E. 
Hughes, whose experiments with early micro- 
phones greatly improved the quality of speech. 
Hughes (the first to use the word ‘microphone’) 
had found that a loose contact in a telephone 
circuit made sounds corresponding to any vibra- 
tions affecting the contact; on this principle he 
invented the first carbon microphone—one of 
the principal types in use to-day. f 

While speech communication over wires was 
itself being developed, scientists were working 
on the idea of taking the human voice from one 
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place to another without wires, and by 1888 a 
crude form of wireless speech communication 
up fo 2 or 3 miles was demonstrated by Bell and 
Edison in America, Sir William Preece in Britain, 
and others. Something more was needed, and 
the answer came with the development of WIRE- 
LESS TELEGRAPHY (q.v.). But before telegraph 
methods could be used to carry speech, many 
questions had to be answered, such as how to 
produce from the transmitter continuous ‘carrier’ 
waves to ‘carry’ speech; how to ‘modulate’ them 
—that is, superimpose speech-waves on the 
carrier; and how to amplify the weak currents 
set up by the impact of the voice on a micro- 
phone. 

There were notable developments even before 
those difficulties were overcome. Soon after 1900 
an American professor, R. A. Fessenden, had 
used wireless waves to carry the human voice 
over a distance of a mile, and in 1906 he trans- 
mitted speech and music over a distance of 
25 miles—thus staking a strong claim to be 
regarded as the first broadcaster. The following 
year he increased the range of communication 
to 100 miles. By 1910 the wireless telephone 
had spanned 500 miles. Technical shortcomings, 
however, were still so serious that the practical 
range of communication was not expected to be 
more than 100 miles or so. 

The British professor, Sir Ambrose Fleming, 
made widespread speech possible when he in- 
vented the THERMIONIG VALVE (q.v. Vol. VIII) 
in 1904. This was like an ordinary electric-light 
bulb, but with a third wire sticking into it, and 
was intended to provide a more sensitive device 
for detecting wireless telegraph waves. Dr. Lee 
de Forest in America improved it, but it was still 
regarded merely as a device for receiving tele- 
graph signals. Later the valve became the means 
of transmitting ‘continuous waves’, which greatly 
added to the distance telegraph signals could 
travel; it also amplified very weak signals which 
reached a receiver. Many years went by before 
its marvellous resources were fully known, and 
the valve was used to ‘modulate’ wireless waves, 
or to impress on them the characteristics of 
speech. Then, in 1915, a transmitter fitted with 
hundreds of valves was set up in Arlington, 
U.S.A., and succeeded in speaking to Paris, 
3,500 miles away. For the next few years similar 
` experimental transmissions were carried out on 
both sides of the Atlantic. 

Long wave-lengths up to 6,000 metres were 
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used because they were thou: to be the best 
for long distances; but by this the usefulness 
of the Snort Wave (q.v. ing explored, 
and in 1921 they were usc two-way tele- 
phony between London a: sterdam. In 


1924 came the first transmi 
England to Australia. In 1 


of speech from 
' two-way tele- 


phone service was opened b: n London and 
New York, and the first station set up in a vast 
network by which the men iations of the 


British Commonwealth mig 
another. 


speak to one 


Already, in the early 1920's great step had 
been taken from wireless telephony to broad- 
casting (see BROADCASTING, Hisrory or). The 


methods of that time became standardized, but 
before broadcasting had been in use for 20 years, 
one of its big limitations became clear. Since 
transmitters and receivers all over the world 
were based on the same techaical principles, it 
was found to be hard to intra:).ce any radical 
improvement. If broadcast: nethods were 
changed, it would take some y«rs to replace all 
the receivers. During that : unless many 
listeners were to be cut off fr dio, the B.B.C. 
and other corporations woul: "ave to double 
their transmission plant and broadcast all their 


programmes on both the old and new methods. 
Engineers had to face this proùlem with the 
development of frequency mo: ton (see WIRE- 
LESS, Vol. VIII). This is a mettiod of broadcast- 


ing, or radio-telephony, which greatly improves 
the quality of voice or music, anc reduces back- 
ground noise and other blemishes. Hundreds 
of ‘F.M.’ stations are broadcasting in U.S.A, 
where there are many radio corporations for 
listeners to choose from. ‘F.M.’ is also much 
used for private wireless, as in police patrol cars 
(see TELEPHONE, MOBILE). But the equipment 
of most of the world's main broadcasting systems 
continues to be based on the older principle, that 
of ‘amplitude modulation’. 


See also BROADCASTING; TELEPHONE SERVICE. 
See also Vol. VIII: WIRELESS. 


SPEED. Until man learnt to fly, little was 
known of the effect on the human body of move- 
ment at high speeds. When railways were first 
being built, it was feared by some people that 
to travel much faster than the speed of a horse 
would be injurious to health. All modern trans- 
port, and particularly flying, has taught man 
much about the effect of fast travel on the body. 
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The s; ced of many modern aircraft is over 
500 mil ı hour, yet no matter how great the 
speed o ht, even if faster than sound, it is not 
felt, pr >d that it is uniform, that there is 
full p: ən against the force of the wind, and 
that tl are no passing objects to give visual 
clues. Ti- carth rotates round its axis at over 
600 miles per hour in Britain (1,034 m.p.h. at 
the Equ=ior), and revolves round the sun at 
65,00 .h.: all that we experience is the force 
of gravi; ; holding us down to the earth. 

We co, however, feel acutely any changes in 
speed o: direction if they are sudden; a passenger 
may stand safely in a moving bus for a long time, 
but he will be thrown off his feet by any sudden 
increase or decrease in the speed of the bus, or a 
sudden ‘urn to left or right; in the same way, 
one may drink a cup of tea without spilling it 
while si ‘ing in a fast-moving express train, but 
a slighi sudge from someone's elbow will spill 
the tea. This illustrates Newton’s First Law of 
Morio: (q.v. Vol. III), by which any object, 
wheths: at rest or moving, will stay in that 
condition: unless something forcibly changes its 
position, speed, or direction. Acceleration or 
deceler- iion, acting on a man or an aircraft, is 


expressed in terms of the force of gravity (g), 
which couses a body to have weight (see GRAVITA- 
TION, Vol. III). A force of 6 ‘g’ will cause a body 
to have six times its normal weight, so that the 
blood becomes as heavy as molten iron, and 
the heart has considerable difficulty, or even 
inability, to maintain the circulation to thehead. 
During a steep turn or dive, this force acts from 
the centre outwards, like swinging a chestnut on 
the end of a string. It tends to drain or spin the 
blood to the farthest parts of the body, so that 
the eyes and brain are momentarily starved of 
blood, causing dimming or blacking-out of vision, 
and even unconsciousness if the force is great 
and maintained for more than a few seconds. 
In the normal sitting position blacking-out 
occurs in the average healthy individual when 
a force of over 43 ‘g’ is applied and maintained 
for at least 4 seconds. Some people inthe upright 
sitting position, can withstand 7 or more 'g 
before blacking-out occurs. Legless pilots have 
a high resistance to blacking-out, as there is less 
area into which the blood can drain. 

In ordinary commercial passenger flying, 
blacking-out does not océur, as forces greater 
than 2 ‘g’ are not normally met with. In military 
aviation high forces of'g' are attained; pneumatic 


anti-gravity trousers have been devised to stop 
the blood pooling in the legs and so prevent 
blacking-out happening to fighter pilots during 
aerobatics. 

See also AgROBATICS; HiGn-ArrITUDE Furr. 


SPEED RECORDS, RAILWAY, sce RAILWAY 
Speen Recorps. 


SPELLING. The object of alphabetic writing 
is to represent the sounds of speech (see ALPHA- 
pet). Ideally a reader should be able to pro- 
nounce any word accurately at sight, and a 
writer should be able to spell any word correctly 
once he has heard it. This ideal would be pos- 
sible only if the alphabet had one separate 
symbol for every distinct sound, but—except for 
the International Phonetic Alphabet which is 
too unwieldy and unfamiliar for ordinary use— 
there is no such alphabet in existence. The 
Roman Alphabet which is used throughout 
Europe has evolved during the course of cen- 
turies, being adapted to suit different languages. 
As it contains too few letters for all the sounds of 
speech, many sounds have to be represented in 
other ways; often one letter is given several 
different sounds, which are indicated in many 
languages, such as French and German, by 
accents and other symbols. In French, for 
example, the letter e may be written as e, é or è, 
each representing a different sound. In German 
an umlaut (++) over a, u, or o changes the sound 
of the letter, In French and English the pro- 
nunciation of a consonant can often be gathered 
from the letter following it. G or c, for instance, 
are ‘soft? in sound when followed by e, as in 
words like ‘race’ or ‘large’. Some sounds are 
represented by the combining together of differ- 
ent consonants such as ch, th, sh and so on, or 
by the joining of vowels to form diphthongs as 
with ou, ai, au. Nearly all languages haveincon- 
sistencies—several different letters which repre- 
sent the same sound: in English, for example, 
we have x and ks, qu and kw, ph and L Many 
languages, such as German and Italian, which 
use the Latin alphabet, have managed _to 
remain roughly phonetic—that is, their spelling 
is a fairly accurate copy of pronunciation. In 
English, however, spelling has for various his- 
torical reasons ceased to be mainly a copy of 
pronunciation, and is very irr r. The main 
reason is that it has not kept pace with the many 
changes there have been in pronunciation, 


SPELLING 
Anglo-Saxon (Old English) spelling was based 
on Latin and was roughly phonetic—that is, it 
represented words as the scribe, or the writer of 
the manuscript he was copying, pronounced 
them. The system was not perfect because some 
Anglo-Saxon sounds could not be represented 
by the Latin alphabet. After the Norman Con- 
quest English spelling came very much under 
French influence. Scribes, used to French spell- 
ing, began to try to spell English words; they 
found some English letters misleading, for in- 
stance, c in Anglo-Saxon cild had a different 
sound from c in the word cyn, and the scribes 
began to write one as ‘child’ and the other as 
‘kyn’. But they introduced other confusing 
spellings into the language themselves. For 
example, the Anglo-Saxon y represented the 
sound expressed in French by u, and the French 
therefore often replaced it by the letter u when 
they were writing English. Since Anglo-Saxon 
u, representing the sound in the word ‘full’, 
remained in use, the result was that words of 
different sounds often had similar spellings. 

Later there grcw up the conventions by which 
some vowels were written double to show that 
they werelong (asin ‘see’, ‘sooth’), and consonants 
were usually written double to show that a pre- 
ceding vowel was short (as in ‘better’, ‘matter’). 
And a mute final e, which remained in some 
words as a relic of grammatical endings that 
were no longer pronounced, came to be used as 
a means of indicating the lengthened vowel in 
words such as ‘life’, ‘bone’ and ‘came’ (Anglo- 
Saxon lif, bàn, com). 

"Though pronunciation changed a good deal 
between the 13th and the 16th centuries, spelling 
became increasingly conventional, so that it 
ceased to represent current pronunciation accu- 
rately. Confusion increased in the 16th century, 
when letters were inserted into words where they 
were not pronounced—either to make certain 
words look like each other: thus delit(e) became 
‘delight’, to make it resemble ‘light’, with which 
it has nothing in common by origin; or else 
(following a French fashion) to show the con- 
nexion between an English and a Latin word: 
thus doute came to be spelt ‘doubt’, b being 
inserted, as sometimes in French spellings of the 
15th and 16th centuries, to show the original 
connexion with Latin dubitare. 

In the 16th century, too— whilst several 
changes in pronunciation were still in progress 
—the spread of printing and of printed books 
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helped to fix and regularize spelling. In later 
centuries pronunciations, originally confined to 
a particular dialect-area, have sometimes re- 
placed those represented by the traditional 
spelling (‘bury’, for example, is now pronounced 
like ‘berry’ in standard speech) ; «nd some distinc- 
tions of pronunciation have ier lost, leaving 
meaningless variants in spelli thus, ‘name’, 


lifferent vowel- 
ct these original 


‘day’, ‘they’, each formerly ha: 
sounds, and their spellings refl 


differences, though they are now pronounced 
alike. Confusion has been still further increased 
by the modern tendency to retain ihe spelling and 


approximate pronunciation of words adopted 
from foreign languages—such as ‘chauffeur’, 
‘garage’. Finally, since the 18 ntury, spelling 
has tended to influence pronunciation, and 
especially the pronunciation oí 
accustomed to hearing STANDA 
spoken: thus ‘waistcoat’, which ! 
pronounced ‘wesket’, is to-day oi 
as it is spelt. 

Since the 16th century there h 


1 pronounced 


ve been many 


proposals to simplify English sp:! lng, or to add 
new letters to the alphabet. But only in America, 
where Noah Webster, autho: of the famous 
American Dictionary of the Englis/: Lenguage (1828), 


lling reform, 
changes—for 
© letters as in 


was a strong advocate of : 
have there been any conside 
example, the dropping of ‘sile 


‘ax’, for ‘axe’, ‘catalog’ for ‘c logue’, and the 
development of uniform gro: sin humor, 

MUS À , : 
‘labor’, ‘honor’, in line with ‘humorous’, ‘honor 


able’, and so on. The strongest arguments 
against more far-reaching reforms are that they 
would make existing books and documents un- 
intelligible (in part, at least) to those familiar 
with the new system alone; and that it is useful 
to have the visual distinction between words like 
‘hole’ and ‘whole’, ‘wright’ and ‘write’, ‘taut 
and ‘taught’, ‘dying’ and ‘dyeing’, which our 
present system preserves. 
See also ENGLISH LANGUAGE; VOICE. 


STAGE-COACH. Before the coming of the 
railways in the middle of the 19th century, the 
chief means of travel in the 18th and 19th Sal 
turies were the stage-coaches, which travelle 
regular ‘stages’ over the country, running to 
definite time-tables, like modern buses. During 
the 17th century wealthy people began to have 
their own coaches (see CARRIAGES); but is^ 
one could not afford such a luxury. The firs 
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Y AL MAIL COACHES LEAVING “THE SWAN WITH TW! 


I STAGE-COACH 


© NECKS’ INN, LONDON, FOR THE WEST OF ENGLAND 


Coloured engraving, 1831 


stage-coach is believed to have appeared in 1657, 
running between London and Chester. Others 
x to run between London and Exeter 
days journey) and London and York (a 
week’s journey) so long as the weather was 
reasonably good and no accident occurred. The 
coaches were heavily built vehicles, drawn by 
four horses, and carrying six passengers inside 
and others outside. They were badly sprung and 
uncomfortable, and the windows were either 
wooden shutters or leather curtains. 
After the passing of the first Turnpike Act in 
1663 (see TURNPIKE), the condition of a few of 
the main roads began to improve; so did the 
coaches. They became lighter, and were swung 
from thick leather straps attached to the axle- 
trees of the front and back wheels. Windows 
were provided with glass. More stage-coach ser- 
vices were run, and the speed increased. By 
about 1750 the regular service between London 
.and Edinburgh took 8 days, all being well. 
The introduction of Palmer's mail-coaches in 


an 


1784 marked a great improvement in comfor- 
table and speedy travelling. These coaches car- 
ried only four passengers inside instead of six; 
armed guards travelled on the coaches to protect 
them from HiGHwAYMEN (q.v.) ; and fresh relays 
of horses waited every 7 or 8 miles. The length 
of travelling time was greatly reduced. For 
example, in 1784 the London to Newcastle 
coach took only 3 days, whereas in 1754 it had 
taken 6 days; and Birmingham to London took 
19 hours in 1785 instead of 2 days in 1754. By 
1800 regular stage-coach services were running 
between all the big towns in England, and those 
carrying mails ran to a fast fixed time-table. 
‘Fast’, however, still meant an average of only 
about 5 miles an hour. 

The great coaching days in England were in 
the beginning of the 19th century. The rivalry 
between coaches led to great activity at the post- 
ing Inns (q.v.), where fresh horses were led out 
of the yard as the guard’s horn announced the 
arrival of the coach. Some of these coaches, 


STAGE-COACH 
drawn by six horses, covered about 50 miles a 
day. One of the most picturesque sights of 
London each evening in those days was the 
departure of twenty-seven mail-coaches from 
the G.P.O. in Lombard Street to various parts 
of the country (see Posr Orrice, History or). 
The introduction of Macapam ROADS (q.v.) in 
the early years of the 19th century also increased 
the efficiency of the stage-coach service, as well 
as increasing the working life of the coach horse 
(see HORSE TRANSPORT). 
See also Carriaczs; Roaps, BRITISH. 


STAMPS, see Posrmarxs AND PosrAGE STAMPS. 
STANDARD, see Fiacs, Section 1. 


STANDARD ENGLISH. No two people speak 
or write their native language in exactly the 
same way. But in any country or community 
there is generally some agreement about the type 
of the common language which should be used 
in writing, and sometimes in speech also. Thus 
certain usages come to be regarded as ‘standard’. 
Such a standard is not fixed and permanent, but 
changes, as the language changes, from genera- 
tion to generation. 

By the beginning of the 11th century the 
dialect of Wessex, which had grown in prestige 
with the growth of West Saxon political power, 
was probably recognized as the standard 
language for official and literary use (see EnG- 
LISH LANGUAGE). But its prestige declined after 
the Norman Conquest, and for several hundred 
years writers who wrote in English wrote in their 
local Dratxcr (q.v.), often using many local 
words, and spelling in their own way. By the 
14th century, however, the law, government, 
culture, and much of the commerce of England 
was centralized in London; and the prestige of 
the dialect written and spoken there rose accor- 
dingly. It included, of course, a good many 
naturalized French words. It became the lan- 
guage of official documents and of the earliest 
printed books. By Elizabeth's reign (15 58-1603) 
it was regarded as the type of spoken English 
that provided the best model for literary use, 
though most writers and courtiers probably con- 
tinued to speak their native dialects, to a certain 
extent. 

As more people learned to read, and grammars 
and dictionaries were printed, the type of written 
English based on that used in London became 
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standard for the whole coun 


. But it did not 
replace local variations of s 


ch quickly, for 


travel was still slow and diff , and the social 
classes did not mix very much, '' day, however, 
the spread of education anc wireless have 
influenced the pronunciatio 1 idiom (the 
characteristic expression of a | ge) of people 
in all parts of the count: he direction 
of ‘standard’ spoken English is, the type 


of English generally spoken 
people. This standard Eng! 
‘Received Standard’, 

One result of this has bee: 


vell-educated 
is known as 


1e growth of a 


“Modified Standard’, a form of English spoken 
by most people in England to-day. This differs 
from ‘Received Standard’ in g tinged with 
local words or expressions, with usages not yet 
recorded in dictionaries, or 3 words pro- 
nounced as they are spelt, TH is no absolute 
division between this and ‘Re d Standard’. 
Each influences the other. O is about what 
is ‘correct’ in spoken English a: ays gradually 
changing, and what one gencr-.//5 considers as 
vulgar or absurd is often acc by the next 
as proper and polite. 
See also ENcrisH LANGUAGE; Dia SLANG. 

STATIONMASTER, see RR: AyMEN, Sec- 


tion I. 


STATIONS, RAILWAY. In ish railway 
stations the platforms are always built fairly 
near the level of the railway coach. In other 
countries it is more usual to enter the coaches 
by climbing up from ground level, or from a 
very low platform. In Great Britain passengers 
wait on the platforms for their trains, whereas 
in the United States and Canada they wait 
inside the main station buildings, which are 
quite separate from the platforms. k 
The Grand Central Station in New York is 
a remarkable example of the palatial American 
railway stations; the vast central hall, surrounded 
by shops and station offices, is 275 feet by 
120 feet, and can accommodate 30,000 people 
comfortably; 20 feet below it is the main-line 
station, with forty-two tracks, and 24 feet below 
that the suburban station, with another twenty- 
five tracks. From the central hall ofan American 
station the passengers pass through gates to the 
platforms, which are little more than covere 
passage-ways alongside the trains. It is bu 
general practice in large American cities to buil 
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Eu NEC E a T STEAMSHIPS, HISTORY OF 
central or nion terminals, use most, orms, i D , 
not all, t! :ious railways serving ac city. aeris Api oe ^e rs p y mer, 
s "S 3 “Nd y, and Clapham Junc- 
In Gr ritain the nearest approach to the tion, with seventeen platform lines, througl 
America a of a central hall, equipped with which about 2,050 trains ARE Y : 
shops, f: vhich the platforms open through Paris, St. Lazare terminus oi Proud c ida 
gates, is ably the City station in Leeds. A and handles 250,000 passengers a da while th 
somewh milar principle has been adopted Gare de l'Est has thirty very lo A latocum, 
with cer modern London tube stations, such from which 23,000 suburban t.e make 
as Piccac:ly Circus, which have a large cir- their way every evening within the space of a 
culating »:«a immediately below the street, pro- single hour. 
vided w hops, from which escalators carry See also UNDERGROUND RAILWAYS. 
passenge:. own tothe platforms. A fine example 
of mode rminal station building in Britain is STEAM LOCOMOTIVE, see Locomotive 
Water! ith twenty-one platforms, and an STEAM. ; 
immens ll at their inner end running the full 
width o ihe station, Waterloo handles over STEAMSHIPS, HISTORY OF. An carly sug- 
1,300 trains daily. In earlier days, terminal gestion for using steam to move ships was made 
stations : -nerally were built with all-over roofs, in 1690 by the French scientist Denis Papin. In 
some wi! very large spans—St. Pancras station 1702 Thomas Savery, the engineer, constructed 
in Lonc!. with a single roof span ofno less than in Britain a water-pump worked by steam; he 
210 fe ing a fine example. But now the wrote that his pump *may be made very useful 
ridge-ai- furrow type of glass roof is mostly to ships, but I dare not meddle with that matter’. 
used, f. it is less costly both to build and to The first use of steam power on land was by 
maint: Thomas Newcomen about 1712. In 1736 
_ The | gest station platform in Great Britain Jonathan Hulls of Gloucestershire patented a 
is the sì -le 2,194-foot platform connecting the steam tug-boat, in which a paddle-wheel at the 
Victori and Exchange stations at Manchester; stern was to have been driven by a Newcomen 
the stations at York, Edinburgh Waverley, and engine; but his proposal did not receive the sup- 
Crewe o have exceptionally long platforms. port it deserved, and the scheme was never 
The busiest stations in Britain are London tried. 
Bridge, of the Southern Region, with twenty-one In 1775, however, J.-C. Périer actually drove 


a small boat by steam power 
for an experiment on the 
River Seine, near Paris. It 
had paddle-wheels, driven 
by a steam-cylinder and 
piston 8 inches in diameter. 
'Three years later the Mar- 
quis Claude de Jouffroy 
d'Abbans made some further 
experiments with what he 
called ‘palmipede’ or web- 
footed paddles; but real 
success came in 1783, when 
his steamboat — Pyroscaphe 
(Greek for ‘fire-ship’) of 182 
Š tons, and 148 feet long, 
mounted the River Saóne, 
near Lyons. The paddle- 
wheels were 13 feet across, 
driven by a steam-cylinder 
and piston. 


LSWINTON LAKE, DUMFRIES, 1780 
London 


PATRICK MILLER'S STEAMBOAT ON DA! 
By courtesy of the Director of the Science Museum, 


Pioneer work on stcam 


STEAMSHIPS, HISTORY OF 


E EN z 


THE ‘BRITISH QUEEN’ PADDLE STEAMER 
Coloured aquatint, about 1839 


power for ships was not confined to Europe; 
James Rumsey made important experiments in 
America with a steam-driven pump to draw in 
water at the bow of the vessel and force it out, 
like a jet, at the stern. In 1784 he constructed 
a model on this principle, and later made trials 
with a boat on the River Potomac. Another 
American pioneer, John Fitch, after experiments 
with a number of paddle-floats moving round 
in an endless chain, fitted a boat with twelve 
vertical oars or paddles, used like the hand 
paddle of an Indian canoe, and tried it under 
steam power on the River Delaware, near 
Philadelphia. 

In 1788 a certain Patrick Miller in Britain, 
after experimenting with paddle ships driven by 
hand power, which soon exhausted the crew, 
began to consider the use of steam power. He 
tried a steam-engine, constructed by William 
Symington, in a double-hulled boat on Dalswin- 
ton Lake, Dumfries, with the poet Robert Burns 
on board. Three years later Symington made 
the engine for a steam tug-boat, the Charlotte 
Dundas, which was tried on the Forth and Clyde 
canal, She ran well; but the canal owners said 
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Parker Gallery 


the wash from the paddles wow. tarm the canal 
banks, and so nothing more was done. 

Then in 1803 the American »joneer Robert 
Fulton had a steamboat built at Paris, and tried 


on the River Seine. It was 74 fect long, and had 
12-foot paddle-wheels. The engine, made by 
J.-C. Périer, developed 8 horsc-power, and the 
boat reached a speed of nearly 3 miles an hour. 


In 1807 Fulton had a second larger steamboat, 
the Clermont, built at New York. With her one- 
cylinder steam-engine of 20 horse-power, she 
reached a speed of nearly 5 miles an hour on the 
River Hudson. 

In Europe the first steamer to run com- 
mercially was the Comet of 28 tons, length 51 feet, 
built at Glasgow in 1812 for Henry Bell to run 
on the River Clyde. Her single-cylinder, low- 
pressure steam-engine of 4 horse-power gave the 
vessel a speed of over 7} miles an hour. Steam- 
boats began to appear on the Thames in 1815; 
and in 1816 there started a steam-packet RAUS 
to Ireland (so called because packets of mall's 
were carried for the Post Office). is 

The first steam-propelled vessel to cross i 
Atlantic, or indeed any ocean, was the packe 


435 


STEAMSHIPS, HISTORY OF 


3 


THE ‘GREAT BRITAIN’ IRON STEAMSHIP 
Coloured aquatint, 1845 


steamer Savannah of 320 tons, length 98 feet, 
built of wood at New York in 1818. When she 
arrived off the coast of Ireland, with smoke 
rising from her, she was naturally mistaken for 


aship on fire, Her paddle-wheels could be lifted 
up on deck when sails alone were used; in this 
way she returned to America. The first cast- 
to-west journey across the Atlantic by steam 
power was by the Rising Star of 428 tons, a ship 
built at Rotherhithe in 1821 asa private warship. 
As protection from bombardment her paddle- 
wheels were placed inside the ship, and worked 
through large openings in the bottom of the hull. 
In 1825 steam communication with India was 
established by the Enterprise of 470 tons. Speeds 
gradually increased. In 1893 the Canadian 
packet-ship Royal William, built at Quebec, 
crossed from Nova Scotia to Cowes in 19 days, 
at a mean speed of about 6 knots (one knot equals 
I:15 miles an hour). 

Marine boilers up to this time were fed with 
sea-water, and had to be shut down every few 
days to clear out salt deposits. At length the 
surface Conpenser (q.v. Vol. VIII), patented 
by Samuel Hall in 1834, enabled the boilers to 
be fed with fresh water, distilled from the used 


steam, which formerly had been wasted. Thus 
an engine could be kept in constant operation. 
The paddle-steamers Sirius and Great Western, 
which both crossed to New York in April 1838 
under continuous steam power, were fitted with 
these new condensers. 

Two years later, in 1840, Samuel Cunard, 
merchant-ship owner, started a steam mail ser- 
vice between Britain and America which was to 
become famous. His first vessel was the Britannia 
of 1,156 tons, length 207 feet, built of wood at 
Greenock on the Clyde, with engines of 740 
horse-power; her speed was 10 knots. Charles 
Dickens crossed on her in 1842, when he visited 
America. The last of the Cunard paddle- 
steamers, built in 1861, was the Scotia of 3,871 
tons, length 379 feet, with engines of 4,570 horse- 
power and paddle-wheels 40 feet across. She 
represented. the final development in ocean 
paddle-steamers. 

From about the mid-19th century the propeller 
or screw began to take the place of the paddle- 
wheel, although both ways of propelling a ship 
were in use together for many years. More than 
2,000 years ago the Greek experimental thinker 
ARCHIMEDES (q.v. Vol. V) devised the principle 
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Cunard White Star 


THE 'MAURETANIA', BUILT IN 1906 AND BROKEN UP IN 1935 


From a photograph in the Science Museum, London 


of the screw. The Greeks were not interested in 
the practical application of their thought, and 
nothing came of the idea. The practical use of 
the screw as a marine propeller dates from about 
1837, when experiments were made by Francis 
Pettit Smith. A screw was spun round in the 
water, and forced the ship forward (see Pro- 
PELLER, Vol. VIII). In 1838 the Archimedes of 
237 tons began the transition from paddle-wheel 
to screw propulsion. Another change was also 
in hand: timber suitable for shipbuilding had 
become so scarce and expensive that naval 
architects were forced to consider the use of 
wrought iron, 

Both the changes from paddle-wheel to screw, 
and from wooden to iron shipbuilding, were 
embodied in an ocean steamer for the first time 
with the Great Britain of 3,270 tons, the first of 
her kind to cross the Atlantic. She was built at 
Bristol in 1843, to the plans of Isambard Brunel, 
a British engineer whose father had come to 
England as a refugee from the French Revolu- 
tion. Her engines developed about 1,500 horse- 
power, and propelled her at 11 knots. In 1846 


land; but as 
wooden one 
s won public 


she was stranded on the coast 
her iron hull did not break up 
would have done, iron-built 
confidence. 


Next came the most ambitious failure in 
steamship history, the GREAT EASTERN (q.v) 
an over-large ocean liner thought out by Brunel, 
and built 40 years in advance of practical ex- 


perience. This great ship, the only vessel in 
history to be propelled both by paddle-wheels 
and by screw propeller, was a commercial 
failure, and was sold in 1888 as old iron, and 
broken up. 

In 1881 the Cunard ship Servia of 7,392 tons 
was constructed entirely of steel, instead of iron. 
Great advances were made later in steel manu- 
facture; and when the Campania of 12,950 e 
was built in 1892, it was possible to use stee. 
plates 25 feet long for her hull. The last Cunard 
liner to be fitted with piston steam-engines was 
the twin-screw Caronia of 19,524 tons, built in 
1904. Her sister-ship, the triple-screw ood 
launched in 1905, was the first large ship to be 
propelled by steam turbines. 


mt 
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STEAM TURBINE (q.v. Vol. VIII), rotary 
is produced by the direct action of the 
n the blades of the turbine wheel (some- 
ea water-mill). The development of this 
id its application to ships are due to Sir 
Parsons, whose experimental Turbinia, 
ship of 44 tons, was built in 1894. This 
little vessel made its dramatic appear- 
the naval review held at Spithead in 
the spectators were thrilled to see the 
2 race down the lines of anchored ships 
knots, a speed never before attained on 


‘r such a success, it was natural that tur- 
hould come into use for ocean liners; and 
4 the Victorian of 10,754 tons appeared. 
ad Parsons turbines of 12,000 total horse- 


and her three screws, each 8 feet across, 


! at 280 revolutions a minute. On trial in 


speed of 19:8 knots was reached. 

vessel with the proudest record in the 
of steamship history was the famous old 
| Mauretania of 31,938 tons, length 762 feet, 


ied in 1906. She had Parsons turbines of 


total horse-power. On her trials the 


made 27:4 knots. She soon captured the 


iband of the Altantic as the fastest liner, 
id the honour from 1907 until 1929, when 


STREETS 
the new German liner Bremen, with turbines of 
130,000 horse-power, won it from her. 

In 1932 there appeared the French turbine 
steamer Normandie, built at St. Nazaire in Brit- 
tany, with a tonnage of 86,496 tons, a length of 
1,029 feet, and four independent sets of turbines, 
each set driving one of the four screws, and 
developing a total of 160,000 horse-power. The 
top speed of the vessel on trial was 32:1 knots. 

In 1934 the Queen Mary, built for the Cunard 
White Star Line, reached nearly 33 knots on 
trial. The Queen ErizABETH (q.v.), an even 
larger and more powerful ship built in 1938, on 
her first trip from Southampton to New York, 
in October 1946, crossed at an average speed 
over the whole journey of 28 knots. 


See also Sum, 
See also Vol. VIII: SrEAu-ESNGINE, 


STILUS, see WRITING INSTRUMENTS. 


STRATOSPHERE FLIGHT, see Hicu Arni- 
TUDE FLIGHT. 


STREETS. The modern use of the word street 
to mean a roadway in a town or village rather 
than in open country is only about 400 years old. 
Before that, the word indicated a paved Roman 


A STREET IN POMPEIT E 
e to prevent pedestrians getting their feet muddy 


The stepping stones wer! 


National Gallery 
A MEDIEVAL STREET IN FLANDERS 


Detail from ‘The Virgin and Child before a Firescreen’, 
painted by Roger Campin about 1430 


D 


road, such as Watling Street or Ermine Street 
(see Roman Roaps). 

The streets of the city of Rome, narrow, hap- 
hazard, and winding, were paved, and some had 
raised footpaths; but they were quite inadequate 
for the traffic of the centre of a vast empire. 
Consequently wheeled traffic was forbidden in 
the day-time, and the rich were carried. in 
LITTERS (q.v.) by slaves. Shopkeepers spréad 
out their wares on the pavement, and wedding 
and funeral processions added to the confusión. 
In the newly built towns of the conquered 
provinces, a definite street plan was used, Roads 
crossed at right angles, and in the centre the 
market-place or forum commanded the main 
streets leading to the city gate, as is still to be 
seen in the ruins of Silchester in Berkshire and 
of Verulamium near St. Albans in Hertfordshire. 


Like the country roads, to; 
where were neglected after th 
A.D. 410 (see Roaps). In E 
did not use the old Roman citi 
villages nearby. As the villa 
towns of the Middle Ages, th 
remained, rough and mud 
houses crowded close on to t 
were built highest in the cen: 
or channels running along c: 
times down the middle; these \ 
town had for drainage, and in 
was thrown. Passers-by jostled 
the comparatively dry street in 
kennel. The over-hanging up; toreys of the 
15th and 16th century houses held back both 
light and air from the streets «^ seldom got 
really dried out. There was no -treet-lighting, 
and little attempt at order, Thef was prevalent; 
beggars, tumblers, and pedlars &iied the streets 
with their cries and antics. A; ntices adver- 
tised their masters’ wares, calli What do ye 
lack?’. Cattle were driven throush the streets, 
even in London where they were still to be seen 
as late as 1855. The streets w: n fact, in so 
bad a state that people alway: velled, if they 
could, by river. In 1555 the Hielways Statute, 
which applied to all parishes, decreed that each 
parish should mend its roads b: ins of 6 days 
statute (or forced) labour levied on all males; 
but in fact this resulted in little improvement in 


1 Streets every- 
l of Rome in 
the Saxons 
ut built their 
rew into the 
paved streets 
with wooden 
The streets 
ith ‘kennels’ 
le, or some- 
all that the 
em all refuse 
ch other off 
the dirt of the 


the state of town streets in Tudor times. gu 
Street names reveal much of the organization 
of trade; Goldsmiths, Butchers, l'ishmongers, 


and Fullers each had their own street or row, 
as in the great fairs; Threadneedle Street in 
London echoes the tailor’s trade. ; 
During the 18th and early roth centuries, 
architects occasionally planned a few streets in 
some towns, though this was confined mainly to 
the facade of the houses facing the streets. The 
great terraces of Bath grew up in the 18th cen- 
tury, and in the Regency period between 1810 
and 1820 John Nash designed London’s famous 
Regent Street. But proper sanitation and drain- 
age were yet to come. In 1826 the streets near 
Westminster Abbey were still so insanitary that 
a cholera epidemic broke out. Many d 
were unpaved, and as there was no system © 
Reruse Disposau (q.v. Vol. X), it was even 
known for a herd of swine to feed on Pie 
vegetables and other refuse in the heart of 19t d 
century London. The streets of the 18th an 


STREETS 


OM THE TOP OF THE ARC DE TRIOMPHE 


PARIS: THE CHAMPS ÉLYSÉES FR 


STREETS 

early roth centuries which, during the daytime, 
echoed with the cries of milkmaids, fish-sellers, 
and the muffin-man, were practically unlit at 
night, and the night-watchmen, often old and 
incapable, could do little to patrol them. People - 
were guided along the streets by ‘link-boys’ who 
carried torches of pitch and tow. The crossing- 
sweeper, who swept a clean passage for those 
who wished to cross the streets, was a well-known 
figure of rgth and even early 20th century 
London. 

Gas street-lighting was first introduced in the 
streets of Westminster in 1814, and soon became 
widely used. The lamps were lit by the lamp- 
lighter with his ladder and pole, who was a 
familiar figure until 1920, and in some towns 
until much later. Electricity has now become 
the most usual form of street-lighting. Both gas 
and electric street-lamps can now be switched 
on and off automatically by a clock fixed to each 
lamp standard. In streets where the electric 
lights are supplied with current from a special 
main cable, not from the ordinary house mains, 
the lights can be switched on and off from a 
central station (see STREET SERVICES, Section 2, 
Vol. X). 

The obligation for the upkeep of streets, except 
for a few main trunk roads, now falls upon the 
local authorities, who are assisted by government 
grants. They keep the surface in good repair, 
provide adequate drainage and lighting; they 
control the planning, width, and type of new 
streets in their area, the planting of trees, and 
siting of bus stops and shelters; they are respon- 
sible for naming roads and numbering houses. 

Certain streets have achieved historic impor- 
tance—the Rows of Chester, with their double 
lines of shops; Piccadilly, the site of famous 
London clubs and hotels; Oxford Street and 
Regent Street which house the great shopping 
centre of London; Downing Street and White- 
hall, the streets of government offices. The Royal 
Mile and Princes Street in Epmvsurcn, Fifth 
Avenue, New York, the Champs Élysées in 
Paris, and the Unter den Linden of BERLIN 
(qq.v. Vol. IIT) are all internationally famous. 

Town Prannine (q.v. Vol. X) to-day is greatly 
concerned with streets—their width and use, the 
houses fronting them, and the crossings involved, 
and an attempt is being made to distinguish 
between the road ‘which takes long-distance 
‘through traffic" and the ‘service’ road solely 
for residents. By-pass roads reduce congestion 
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in some of our old *High S which, though 
picturesque, were never cd for motor 
traffic, and easily become 1 ongested, 

See also Roaps; Roan Trarric | 1OL, 

See also Vol. X : STREET SERV! ! AND COUNTRY 
PLANNING. 


See also Vol. XI: Towns, His: 


SUEZ CANAL. This canal, iles long, cuts 


through the narrow passag« ind dividing 
the Mediterranean from th | Sea. Before 
the construction of the can: s sailing from 
any part of Europe to India Far East had 
to journey all round the < ent of Africa. 


om Britain to 
Australia by 


The canal shortens the journ 
India by 4,000 miles and t! 
1,200 miles. 


The idea of connecting the iterranean to 


the Red Sea by a canal is v. | indeed. In 
the days of the Pharaohs, vere planned 
and even dug to connect the with the Red 
Sea. The idea of a canal tough the Suez 
isthmus was conceived in tl: century A.D., 


by the poet 


and again in the 16th ceni 
not until the 


Christopher Marlowe. But i 


19th century that any step w ken. Then a 
canal was proposed by a Fre=-lı priest, Pére 
Enfantin, who wanted to irj communica- 
tions with the East for mission:^ purposes. He 
succeeded in interesting Ferdi | de Lesseps, 
the F'revch consul, in 

UMEDITERRANEAN | the scheme. By 1859 

Q A |. de Lesseps had made 

oe his plans, overcome 

<a ERED opposition such as that 


of the Sultan of Turkey, 
and formed his com- 
pany. Most of the 
money was subscribed 
in France and Turkey, 
for Britain, the most 
likely to benefit from 
the canal, viewed the 
scheme with misgiv- 
ings. Some British 
statesmen feared that 
thecanal would weaken 
Britain's supremacy at 
sca and give the F. rench 
too much power in the 
East. They said tht 
canal was a physical 


SUEZ CANAL 
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STEAMERS IN THE SUEZ CANAL 


impo» ‘bility, The workmen provided by Said 
Pash: the Viceroy of Egypt, though on the 
whole well paid and cared for, worked under 
compulsion, an idea disliked by British people. 
In 1863 compulsory labour had to be given up, 
and de Lesseps, deprived of a large number of 
workmen, used modern engineering machinery 
to do the excavation. 

The first step was to build two enormous 
embankments in the Mediterranean, forming a 
sort of triangular harbour with a narrow opening 
to the sea, to keep out silt brought down by the 
Nile. These were made of great blocks of con- 
crete taken out on barges and dumped on the 
sea bottom until they rose above the sea level, 
and the spaces filled by loads of small stones. 
The canal was then cut along the edge of Lake 
Menzala for 28 miles, and then through Lake 
Balah and a sandy hollow called Lake Timsa, 


at the north end of which is now the town of B 


Ismailia. Next a cut of 8 miles was made across 
desert, in the course of which the engineers had 
to blast through a mass of granite. The canal 
then came to a chain of sandy hollows which had 
once been pools of brackish water. When the 
sea was let into the canal, these filled up into 
lakes 25 miles long, called the Great Bitter Lake 


and Little Bitter Lake. The land is so flat that 
the whole canal was cut without a single lock. 
The main problem was one of excavation and 
dredging, for which bucket DREDGERS (q.v.) were 
used. The canal was opened in 1869. It had 
cost £20 million, and a further £20 million 
had to be spent in widening and deepening the 
canal in 1876 and 1885. In spite of the cost of 
construction the canal has brought much profit 
to its shareholders. In 1870, 451 ships passed 
through it; in 1948, 8,868. More than three- 
fifths of the ships and about half the tonnage were 
British. In 1875 the British Prime Minister, 
Disraeli, bought up £4,000,000 worth of shares, 
which are now calculated to be worth £22 mil- 
lion. As many countries use the canal, it is 
administered by an international body called 
the Suez Canal Commission. The dues for pas- 
sage through the canal are the same for ships of 
all countries, and are calculated by the ships’ 
tonnage. It takes a ship about 15 hours to make 
the passage, and there is a strict speed limit. 
See also CANALS. 


SUPERSONIC FLIGHT. Sometimes an acro- 
plane flying fairly low is seen to approach with- 
out noise. As it passes overhead, a great burst 
of noise is suddenly heard, which grows fainter as 
the aircraft flies on. Then, after a brief moment, 
the sound of an approaching aircraft is heard. 
These are the signs that the craft was flying 
faster than the speed of sound. Thus the aero- 
plane approaches the spectator faster than its 
own noise. Once it is directly overhead, of 
course, it ceases to approach the spectator, and 
he can hear it flying away just like any slower 
aeroplane. Then the new sound, which reaches 
the spectator’s ear a moment later, is the sound 
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HIGH-SPEED AIRGRAFT WITH SWEPT-BACK WINGS 


The aircraft shown can fly at supersonic speeds 


SUPERSONIC FLIGHT 
which that aeroplane had been making while it 
was still coming towards him. Sounn (q.v. 
Vol. III) travels 760 miles an hour at sea-level 
at freezing-point; the speed of sound is less as 
altitudes or temperatures rise; aircraft often 
approach supersonic speed at a little over 600 
miles an hour. 

Special difficulties arise in building and 
manceuvring an aeroplane which will fly faster 
than sound. One difficulty arises from the nature 
of air. Air can be squeezed; scientists call it ‘a 
compressible fluid'; if pressure is applied to it, 
its volume becomes smaller. Water, on the other 
hand, is regarded as not compressible; heavy 
pressure makes hardly any change in its volume. 
At most ordinary aeroplane speeds, the air main- 
tains the volume unchanged; therefore designers 
can safely work out their calculations in the 
knowledge that the volume of air will remain 
the same. So great, however, is the speed of very 
fast modern aircraft that the air is compressed 
as they rush by. A body moving through the 
air causes a disturbance, which travels at the 
speed of sound, and which spreads out from it 
and causes particles of air in front of it to move 
out of its way; thus the air flows round the 
moving body. When an aeroplane itself is 
travelling as fast as sound, it hits the air in front 
of it before the particles of air can get out of 
the way. The result is a ‘shock wave’ in the air, 
which greatly increases the pressure of the air; 
as a result, the volume of the squeezed air be- 
comes smaller. The air, when thus compressed, 
causes troublesome strains, as well as strong 
‘drag’ effects in the aircraft (see HicH ALTITUDE 
FriGHr). But modern jet engines can produce 
sufficient thrust to overcome this drag. Besides 
the change of volume, an increase of pressure 
causes an increase of temperature, as those who 
have pumped up bicycle tires will know. An 
aeroplane travelling at very high speeds, there- 
fore, gets quite hot. Already the cockpits of 
high-speed aeroplanes have to be kept cool by 
a refrigerator. The next limit to aeroplane 
speeds may prove to be the amount of heat 
which the craft can stand. 

See also FLYING. 


SWAHILI LANGUAGE, see AFRICAN LAN- 
GUAGES, 


SWEDISH LANGUAGE, see SCANDINAVIAN 
LANGUAGES. 
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SYDNEY HARBO! 


SYDNEY HARBOUR BR: 
Sydney in Australia grew 
cent natural harbour, whic! 
tant trade centre; but until 
south sides were connected : 
a roundabout 10-mile road 
most famous arched brid; 
connects the north and so: 
The width of water to be spa 
that the bridge should havc 
sion type, like the GOLDEN ‘ 
at San Francisco; but the au 
build an enormous arched ^: 
tions were begun in January 
the expense of transport, fo 
shops were built on the site. 
different parts were ready, th: 
barges to the spot where they : 
then hauled into place by huge cranes. 
construction went on from both sides of 
harbour at once. 

The bridge was completed early in 1932. 
main span is 1,650 feet long, and the total leng b. 
including the approaches, is 2} miles. Across i 
run four railway lines side by side, as well as @ 
wide roadway and pavements. It was expected 
to be the longest arched span in the world; but 
in fact the Bayonne Bridge over the Kill vam 
Kull estuary in New York, which was be 
5 years later and finished 4 months earlier, wit 
a span length of 1,652 feet 1 inch, is 25 mci 
longer. The Sydney Harbour Bridge, however 
still holds two world records: it is the hea 
arched bridge and, with its width of 137 fee 
widest long bridge of any type. 

See also Bnrpozs. 


See also Vol. III: SYDNEY. 
See also Vol. VIII: Broce BUILDING. 
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TA'LET, see Wurrio InsrnOuENTY. 
TANK ENGINE, see Locomorive, STEAM 
T^ ~ KER AIRCRAFT, se Funitine IN Fuon. 


“I, Carriages for hire were first used in 

n early in the 17th century, They were 

o! disused private carriages, licensed for public 
v. and were known as hackney-carriages, from 


id-1 of setting four in the 
Sc nd, and there people could hire them for 
jou neys in the town. Others took up the idea, 
an! within a short time there were so many 
hac kney-carriages crowding the streets of Lon- 
don that special laws were necessary to restrict 
their numbers and organize them. In 1635 only 


were about 800 operating in e 
Early in the 19th century a new light two- 
wheeled carriage, called a ‘cabriolet’, was intro- 
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TELECOMMUNICATIONS 


is run solely by the Post Office; a telephone 
subscriber can speak with almost any other 
country and to passengers on the largest ocean- 
going liners, while a coastal service reaches 
small ships and trawlers. Apart from European 
calls, most of Britain's overseas telephone traffic 
passes over ‘radio links’ (see SHORT WAVE 
WrrELEss). Over 955,000 international calls 
were made from Britain in 1948. 

The U.S.A. has the world’s largest internal 
telecommunications system; it has about 35 mil- 
lion telephones, or one for every four persons, 
while in Britain (which has the next greatest 
number) there are 5 million telephones, or one 
for every ten persons. U.S. telegraphs and tele- 
phones are privately owned. 

See also CABLE; TELEGRAM; TELEPHONE SERVICE. 


TELEGRAM. 'The Post Office telegraph ser- 
vice operates through a number of large offices, 
called ‘instrument rooms’, which are connected 
by telegraph lines to teleprinter switchboards 
(rather like telephone exchange switchboards) 
in different parts of the country. Through these 
teleprinter switchboards an instrument room in 
one part of the country may be connected to 
other instrument rooms in other parts, just as 
one telephone subscriber is connected to another 
on a telephone trunk call. 

‘TELEPRINTERS (q.v.) are used for sending and 
receiving telegrams in these instrument rooms, 
and the lines connecting the various instrument 
rooms with the teleprinter switchboards are 
called the ‘teleprinter switching network’. There 
are, of course, many small telegraph offices not 


REUTER’S 


TELEGRAM. 


The EMPEROR has 
Surrendered to the KING 
of PRUSSIA. 


The whole ARMY of 
SEDAN are PRISONERS. 


NEWSPAPER HANDBILL ANNOUNCING NAPOLEON IIS DEFEAT 
AND CAPTURE AT SEDAN IN 1870, DURING THE FRANCO- 
PRUSSIAN WAR 
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connected with the switchir twork; the larger 
of these have a teleprint nected to the 
nearest instrument room, he smaller ones 
(because they handle o: ew telegrams) 


usually send their telegran 
nearest instrument room 
be dispatched. 

The name of every tek: 
country is abbreviated into 
letter code (for example, | 


lephone to the 
hich they can 


1 office in the 
t two or three- 
ham is known 


as BM) and these letters ^ r on the tele- 
printer switchboards so t! e operator may 
know which instrument ling. When a 


a Post Office it 
:raph office or 
lation clerk has 
country, and he 
of the telegraph 

ination of the 

telegram to a 


telegram has been handed i 
is passed to the nearest 
instrument room. Here : 

a record of all the offices in 
writes on the telegram the c 
instrument room nearest tl 
telegram. He then passes 
teleprinter operator. 

This operator starts typi: 
the code letters of the di 
wishes to communicate wv 
lights up on the distant tcl. 
to tell the switchboard ope: 
and the code letters of the cal 
automatically typed on thi 
switchboard. When the sw 
reads from her teleprinter th: 
required instrument room, connects the 
calling teleprinter to it, and the telegram can 
then be typed from one to the other on to long 
gummed-paper ribbon. When the whole of the 
telegram has been received, this ribbon is torn 
off in suitable lengths and stuck on to an ordinary 
telegram form. The telegram is then ready for 
delivery. 

If the person to whom the telegram is to be 
sent is on the telephone, the message may be 
telephoned to him; but otherwise the telegram 
is sent out by messenger. The period which 
elapses between the handing in of a telegram at 
a Post Office until it is finally delivered depends 
on the number of times the telegram is handled 
for example, a telegram handed into a very 
small Post Office will take longer to transmit and 
deliver than one handed in at a large Post Office 
with an instrument room of its own. 

43,396,000 inland telegrams were handled by 
the Posr Orrice (q.v.) in 1948. 


her teleprinter 

; teleprinter she 
A small lamp 
er switchboard 
vho is calling, 
teleprinter are 
eprinter at the 
oard operator 
letter code of the 


m ER- 
See also TELEPRINTER; TELECOMMUNICATIONS, Int} 
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TELEC RAPHY, HISTORY OF. Electric tele- 
graph gan just before the middle of the 19th 
centt The many inventors who helped to 
devis vorking system were spurred on by the 
dem: of the newly built railways for some 


conveying messages between signalmen 

safety of trains (see SIGNALLING, RAIL- 
owards the end of the 18th century, the 
name legraph' from the Greek words meaning 
‘writi . at a distance’, had come to be used for 
an ^ miralty system of wooden signalboards 
(see S: «^PrnoRE). But although electricity was 
then itle more than an amusing novelty, the 


mear 
abou 
WAY 


years ‘ound 1800 were marked by many efforts 
to usc it to convey messages. Men were just 
beco: og aware of electrical or magnetic cur- 
rents. They had been thrilled by the experiment 
in 1 of Benjamin Franklin, the American 
states on and thinker, When Franklin flew a 
kite curing a storm, loose strands of the kite- 
strir uck out stiffly and his hand felt a slight 
shoci: ‘hus he had proved that lightning was an 
elect’ a] discharge. Two Italians, Galvani and 
Volt. ‘rom whose names we get the two elec- 
trica! «rms ‘galvanize’ and ‘volt’) had devised 
early ms of battery which caused weak cur- 
rent: io flow (see ELECTRICAL ENGINEERING, 
Hist." v or, Vol. VIII). Once it was found that 
an e^ ‘ric current would run along a piece of 
wire =d cause objects to move, people tried to 
devise an electrical telegraph. Experiments were 
made using a separate wire for each letter of the 
alphabet; near each wire was a light-weight 


ball made of pith from a plant, which, when 
charged by the current, would attract a piece of 
paper bearing a letter of the alphabet. Other 
experimenters used the flash of a spark (caused 
by interrupting a circuit along which electricity 
flowed) to light up a letter. 

It was known that a steel needle could be 
made magnetic by being rubbed against a 
magnet. In 1819 H. C. Oersted found that, ifa 
current were passed through a wire near a needle 
which had been made magnetic, the needle 
would be turned away from its normal position, 
according to the direction of the current. This 
had important results, Galvani made a machine 
in which the twenty-six letters of the alphabet 
were pointed to by magnetic needles at the ends 
of twenty-six wires, William Sturgeon, a Lan- 
sashire shoemaker who was a keen amateur 
experimenter, produced the first electro-magnet, 
which consisted of a number of turns of wire 


TELEGRAPHY, HISTORY OF 
around a horseshoe-shaped piece of ‘soft’ iron 
(not tempered hard like steel); this attracted 
smaller pieces of soft iron whenever current was 
passed along the wire coil (an invention which 
led later to the modern electric motor and 
dynamo). Within 6 years, in 1831, electro- 
magnetic signalling apparatus, in which the 
attracted piece of iron was made to strike a bell, 
had been demonstrated (see Evecrric SIONAL- 
LING). 

In America Samuel Morse, who later became 
Superintendent of Telegraphs to the United 
States Government, tried making signals by 
opening and closing an electrical circuit, so that 
the signals could be recorded. He fitted a pencil 
to a lever worked by an electro-magnet so that 
the pencil would mark a moving paper strip 
whenever the electrical circuit was completed 
or broken. For the use of this pencil recorder he 
invented the dot-and-dash alphabet which has 
made his name famous (see Morse Cope). Later 
he invented a simple relaying instrument for 
automatically repeating signals from one section 
of the communication line into the next, so pre- 
serving the strength of the signals over any 
distance. Then he devised the Morse key or 
tapper, as a convenient way of making and 
breaking the flow of current. 

A friend of Morse's, Alfred Vail, found that it 
was possible to 'read' the code by car, from the 
sharp tapping sound made by the lever in the 
recording machine. So the original Morse 
recorder was no longer used (although, of course, 
telegraph systems to-day use elaborate systems 
for recording messages in Morse at high speed). 

Morse was granted his first patent in 1848, 
nearly 9 years after he had demonstrated tele- 
graphy over a line 40 miles long—the first line 
to be opened for public business. Within 3 years 
his telegraph system was being operated in 
America by fifty companies. — e 

The first practical telegraph in Britain was 
set up in 1837 by two scientists, Cooke and 
Wheatstone, and linked Euston railway station 
in London with Camden. Town station, only a 
mile away. A few years later, when this railway 
telegraph helped to bring about the arrest ofa 
murderer, public interest in the invention was 
assured. Before long, telegraph lines were laid 
under the sea. The first cable between Europe 
and America was laid in 1858 (see CABLE, Sec- 

ion 2). EAT 
: Hia ME Wheatstone brought in Britain's first 
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automatic sending and receiving apparatus. 
Sending by hand and receiving by ear were too 
slow to be practical on busy lines, their greatest 
speed being forty-five words a minute. Ifenough 
messages had to be sent from one city to another 
every day to keep ten dot-and-dash operators 
busy, it would be a great waste to have ten 
separate telegraph lines, one for each operator. 
Wheatstone’s idea was that the ten operators 
should punch out their messages in a code con- 
sisting of holes on strips of paper; an automatic 
fast transmitting instrument, which would tap 
out dots and dashes ten times as fast as an 
operator, would then turn the punched strips of 
paper into dots and dashes for the telegraph 


wire, so that one line could take the messages of 


ten operators. The principle of high-speed 
transmission is still the same to-day, although 
later inventions have gone much farther; one line 
can now transmit high-speed messages for a num- 
ber of automatic transmitters at the same time. 

Shortly after 1850 Professor D. E. Hughes, the 
British professor of music who is chiefly famous 
for inventing a microphone, designed a type- 
writing telegraph—a startling novelty, for the 
ordinary TYPEWRITER (q.v.) itself had not then 
been invented. This device was the fore-runner 
of the modern TELEPRINTER (q.v.). 


WHEATSTONE’S ABC TRANSMITTER AND RECEIVER 


© letters round the dial. The 


ight) u ssage as it is transmitted, From 
an exhibit in the Science Museum, London 


The hand on the transmitter (left) is d t 
hand on the receiver (right) spells Be tede 
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Another early novel 
graph'. At the transmit 
line a pencil was moved 
as in handwriting; thi 


€ writing "tele. 
f the telegraph 
shapea letter, 
t, through a 


lever, varied the ectric current 
flowing to the receivir re the varying 
current caused a rex to repeat the 
movements, thus provid of the writing 
This device, however, become much 


more than a toy. 
See also TELEGRAM. 


TELEPATHY. This : 


ing from afar’, was inve 


h means ‘feel- 
1882 to cover 


all mysterious cases in ne mind was 
apparently able to cor with another 
by unknown means, n e Senses (q.v. 
Vol. IT) of sight, hearin taste, or smell. 
Since then the Societ: ical Research 
has recorded many ca h communica- 
tion of this kind appear occurred. 


A little girl of 
country lane, 
idenly her sur- 
nd she thought 
ently dead, on 
t home, known 


e handkerchief 


A typical case is the í 
IO years was walking 
reading a book on geom: 
roundings seemed to fade 
she saw her mother lyin 
the floor of a little-used : 
as the *white room', wit! 


beside hc > child was so 
impressed t stead of going 
home she h d to a doctors 
house and iaded him to go 
home with He found the 
mother lying on the floor of the 


white room, suffering from à 
severe heartattack. Beside her 
was a lace handkerchief. The 
doctor was in time to save her 
life. Here it would seem that 
the mother's mind, in some 
mysterious way, reached out to 
the child's mind and generated 
a powerful picture or hallucina- 
tion (see PSYCHOLOGY, Vol. ee! 
It is important to diri 
| between genuine and false yer 
| pathy. If two people think a 
| performing seal with a Eo 
balanced on its nose at about 
same time, that may not be be 
to telepathy but, for examp 6 
to the fact that a few minute 
earlier they were both loo 


Crown Copyright 


at the 15 ‘Guinness’ poster. Demonstrations 
of x d ‘thought transference’ by profes- 
sion rtainers are practically never genuine. 
Such le communicate with one another by 
deve. incealed codes of signals, usually of a 
visus i. A piece of chalk left lying on a table 
mas ate one of several objects, according 
to t rection in which it points, Two per- 
forn usually work together, one as ‘trans 
mit: and the other as ‘receiver’, and their 
suc depends largely on skilful planning 
befi nd. Music-hall *telepathis can be 
dist: ished from genuine researchers who 
appe to possess a special gift by the fact that 
the r readily submit their powers toscientific 
exa uon, 

I ent years telepathy has been the subject 


of ; ge number of careful scientific experi- 
carried out in America and Britain. In 
t of these experiments the sender (or 
'ag as he is called) sat in one room with a 
pa: twenty-five cards; the face of each card 
bor ne of five different types of 
syt ls such as a square, circle, or star, or a 
pi of one of five different animals. The 
pac was shuffled so that the symbols were in 
ha ard order. The receiver (or ‘percipient’) 
sat another room, either adjoining the sender 
or cn hundreds of miles away. The sender 
lit-a! off a card, one at a time, and looked at its 
fac. The receiver had to guess which of the 
fiv- .ymbols the sender was looking at. By pure 
chance alone he should guess correctly on the 
average one card in every five. If he made, for 
instance, 400 guesses, he would expect, by the 
mathematical laws of chance, to get about one- 
fifth right, or 80 out of the 400, But suppose he 
has guessed 112 right. The difference between 
112 and 80 (= 32) is redes: cred 
This deviation is compared with tables of "stan 
dard deviations! which have been worked out 
by mathematicians; the comparison shows that 
in this case a deviation of 32 could occur by pure 
luck alone only once in 10,000 such experiments. 
Therefore there is reason to su 
no certainty—that telepathy may have operated 
in this case. If the receiver guesses 
a much larger proportion right, some explana- 
tion, such as telepathy, seems to be called for. 
A telepathy experiment works as x 
when the sender is in London and the receiver 
in Belgium as when they are in adjoining rooms 
of the same house. But an important condition 


at in two or three seconds! time. That is to say, 
the receiver was gueming correctly the card 
which would be in the sender's mind two or 
three seconds later. This receiver became known 
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serious scientific study, is " 
by the terms and enm 
sensory perception’. Some people think it is an 


TELEPATHY 
almost extinct faculty possessed by primitive 
man before he developed the power of speech. 
Others believe that it is the beginning of a new 
and more subtle means of communication be- 
tween human beings, which may replace speech 
and writing in ages to come. 

See also Vol. XI: Psycuotocy. 


TELEPHONE SERVICE. Shortly after 
Graham Bell had invented the telephone in 
America (see SPEECH, TRANSMISSION OF), a British 
company opened a telephone exchange in the 
City of London in 1879 to provide a service for 
seven or eight subscribers. The Post Office 
opened its first exchange at Swansea in 1881, 
and others later at Newcastle-on-Tyne, Brad- 
ford, and Middlesbrough. Private companies 
and some municipal authorities also set up tele- 
phones in other areas; but in 1889 the chief 
telephone companies merged in the ‘National 
Telephone Company’. The Post Office took over 
all ‘trunk’ long-distance lines in 1896, and 6 years 
later opened the first of several large London 
exchanges, the ‘Central’, with 14,000 lines. 
Finally in 1912, the Post Office took over the 


Crown Copyright 


^ TABLE TELEPHONE OF ABOUT 1895 
From an exhibit in the Science Museum, London 
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National Telephone Cor: 
year the first automatic 
at Epsom in Surrey. The 
trolled all the telephones ‘ 
those run by the munici 
mouth and Hull, and by 
Guernsey. The services o 
Islands are still locally « 
Post Office licence. By 
operated over 819,000 tel 
1920's a few automatic e 
in the provinces, and i: 
present large London aut 
opened at Holborn. 

The 1930's saw the evol: 
day system; the ‘trunk’ s 
re-organized; new stand 
ment was designed, and 
changes were specially mad 
1939 there were 3,235,000 
2,236 million calls were 1x 

During the Second Wor! 
was mainly concerned wi 
munications for war use; b 
5 million British telephon«: 
Post Office had 5,848 loca. ! 
of which nearly 4,000 were 
total traffic reached 3,157 
about g millions a day. I) 
ried twice as many calls as ': had done before 
the Second World War, sui the number of 
trunk circuits rose from 6,77» in 1999 to 15,562 
in 1949. 

When two people speak on the telephone, 
their lines are joined through the local telephone 
exchange, to which all subscribers in a district 
are connected. Each subscriber pays a regular 
rent for the hire of his telephone instrument, a$ 
well as other charges based on the number of 
calls he makes, and extra charges for long- 
distance calls; no charge is made for the calls he 
receives. Most subscribers and exchanges are 
linked by underground cables; 24 million miles 
of wire are carried in these cables, and only 
2 million miles on overhead poles. Some modern 
cables, although containing only two metal con- 
ductors, enable 600 different telephone conversa- 
tions to take place at once (see CABLE). 

Calls between telephone subscribers on m 
earlier systems were connected by operators 2 
‘magneto’ telephone exchanges—so called w 
cause the subscriber had to turn the handle © 
a small magneto generator to call the operator: 


, and in the same 
inge was opened 
t Office now con- 
€ country, except 
‘thorities of Ports- 
ates of Jersey and 
and the Channel 
and run, under 
the Post Office 
nes. During the 
iges were opened 
the first of the 
ic exchanges was 


n of the present- 
e was completely 
utomatic equip- 
ll automatic ex- 
rural areas. By 
ones, and about 
a year. 
ir, the Post Office 
viding telecom- 
949 there were 
in that year the 
phone exchanges, 
matic, while the 
n calls a year— 
irunk service car- 


on 
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TELEPHONE OPERATI 


E... h telephone also had its own small battery 
t pply electric current to allow the subscriber 
peak. Later, large batteries in the exchanges 

£ all the current needed. 
he standard method of connecting sub- 
ibers in Britain is the automatic exchange (see 
TELEPHONE ENGINEERING, Vol. VIII). A sub- 
ber who wants to ring up a friend must know 
e number of the friend’s telephone, which he 
will find in the local directory’s list of names. 
He then ‘spells out’ this number on the figures of 
the dial on his instrument, and the connexion is 
madeat the automatic exchange without the help 
of any operator. Special numbers or letters on the 
dialare reserved for special things: the figures “999° 
warn an exchange official that a caller urgently 
wants the fire-brigade, police, or ambulance 
service. The letters ‘TIM’ connect the caller to 
an automatically recorded voice controlled by 
a clock, which ‘speaks’ the exact time. There 
are still, however, many of the older ‘manual’ 
(hand-operated) exchanges in use; there, the 
connexion is made with a ‘cord’ of flexible wire, 
the ends of which the operator plugs into num- 
bered holes in a board. Both methods can be 
used in public telephone boxes, from which both 
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TELEPHONES, MOBILE 


ORS AT WORK IN A MANUAL EXCHANGE 


local and trunk calls can be made. The money 
for the call is placed in slots in a box; or the call 
may be reversed—that is, the person recciving 
the call may direct that it be charged to his 
account. 

The plan enabling any subscriber to dial any 
other number in Britain has had to be spread 
over a number of years. Although an automatic 
exchange can cover the area of a large town or 
country district, all distant calls to subscribers 
outside the town or district must pass through 
special ‘trunk’ exchanges; these are hand- 
operated, but modern switchboard design is 
replacing plugs and cords by small levers. 

The ‘trunk’ service is now extended to an 
international service; the first telephone cable 
between Britain and France was opened in 1891. 
Now, by cable or ‘radio link’, Britain is linked 
by telephone with most of the world (see TELE- 
COMMUNICATIONS, INTERNATIONAL). 

See also SPEECH, TRANSMISSION or; Post OFFICE. 


See also Vol. VIII: TELEPHONE ENGINEERING. 


TELEPHONES, MOBILE. Small portable 
re used for ordinary tele- 


wireless transmitters a 
the smallest set can be 


phonic conversation; 


TELEPHONES, MOBILE 
SE RA MERE DO PN 


PORTABLE RADIO 


The transmitter and receiver, powered by batteries, are 
strapped to the man’s back 


strapped to a man’s back (‘walkie-talkie’), and 
the largest can be fitted in any kind of vehicle or 
craft. This form of radio-telephone is used in 
police cars, ambulances, fire-brigade tenders, 
newspaper reporters’ cars, and sometimes in 
taxis. It has even been fitted to cranes and bull- 
dozers engaged in large works of civil engineer- 
ing, in which control from a central point is 
important. It is also used in ports by tugs, fire- 
fighting vessels, and official launches. 

The method of communicating with a police 
car will explain the general principles. The 
entire transmitting and receiving apparatus of 
the car fits into a space of one cubic foot, because 
the set, unlike the broadcast receiver in the 
home, does not need the numerous coils and 
condensers necessary for tuning in to different 
stations. It is tuned permanently to the private 
wavelengths chosen by the local police force, 
and makes use of frequency modulation (see 
Rapro, Vol. VIII); it is therefore difficult for 
outsiders to pick up. The set, which derives its 
power from the car’s battery, is mounted on 
rubber shock-absorbers, generally in the rear 
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luggage compartment. Ii 
short vertical flexible aerial 
dashboard, facing thedriy 
under the dashboard is - 
close to the driver’s hand i 
when he wants to speak : 
he touches a switch and 
phone. 

The police headquart 
number of fixed trans: 
stations, each with its own 
which are automatic and 1 
in various parts of the cou 
so that no car is ever oul 
quarters aerial, whether fo: 
When an officer at headqu: 
instructions to car pat: e speaks into a 
microphone and his words «re transmitted from 
the aerials of all the fixed : "ns. d 

The device of a portable radio-telephone is 
occasionally used by the B . (see News Broap- 
CASTING). It is also somet used on foreign 
railways, for instance to |»: the guard's van 
with the engine-driver on ::7c-long American 
goods trains; but it has nowbexe taken the place 
of signalling. On some A» -rican railways it 
connects passengers in a ; with ordinary 
telephone exchanges. 

The ‘walkie-talkie’, which 
may be used by the man c 
strapped; but often the sc: 
assistant. A small collapsibi 
the set sticks up above the wearer’s head. Ear- 
phones and a mouthpiece may be fixed toà 
head-band, so that the speaker's hands e 
be free. Batteries supply the power. Severa 
‘walkie-talkie’ sets may be used at once by fire- 
men fighting a big fire, making it possible E 
the controlling officer to receive infor p 
give instruction to crews hidden by smo E 
intervening walls. 'The police also use 
instrument to control large crowds. 

See also SPEECH, TRANSMISSION OF. 
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TELEPRINTER. This is a machine used 2 
the Posr Orrice (q.v.) to send and e à 
graph messages over wires. It looks uU a 
large typewriter and works in much t gi x 
way: it has a keyboard with keys arn z 
print both letters and figures, and ca E 
operated by a typist. When the operato 2 
out a message, the teleprinter not only tra ES 
the same message to the distant teleprinter 


—— 
un "——— À——MÀ—— iens 


——— "- me 


tte c" 


451 TELEVISION 


it is connected but can be arranged so 
will also type a copy itself. The distant 
ng machine automatically types an exact 
and it is this which is delivered (see 
RAM). 
fly, the teleprinter works in this way: each 
the keyboard sends out a different kind of 
al impulse when it is pressed. On the 
ng teleprinter there is an electro-magnet 
; receives these electrical impulses, and 
cause it automatically to operate the 
priate letters on the machine, and thus to 
uce a copy of the telegram. The receiving 
ine does not have to be attended all the 
by an operator, for the sending machine 
make it start up and receive a message. 


clex is a private teleprinter service by means 


hich business firms may send typewritten 
iges from their own offices over ordinary 
hone lines. The Telex teleprinters are, in 


't, ‘telephone subscribers’, for each has its 


telephone line to the Post Office telephone 


G.P.O. 
TELEPRINTER SWITCHBOARD AND KEYBOARD 


exchange with its own number. When a Telex 
subscriber wishes to send a typed message, he 
merely calls the other Telex subscriber by tele- 
phone, switches on his teleprinter and types out 
his message. Unlike the machine used in the 
Post Office public service, however, the Telex 
teleprinter types on sheets of paper and not on 
a paper ribbon. Telex calls may be made not 
only within Great Britain but also to other 
European countries. 
See also Tet EGRAM; TetxrnONE Servicos. 


TELEVISION. The power of seeing things a 
long way off by means of electricity—which we 
now call television—was a dream which attracted 
scientists for 60 years before they made it come 
true. When electric TeLEGRAPHY (q.v.) came 
into use in the middle of the 1gth century, 
inventors began to think of sending pictures 
by electric wire. They were not yet thinking 
of using telegraphy to watch things actually 
moving; the most they hoped for was to transmit 
still pictures. But soon their thoughts turned to 
the transmitting of moving vision, an achieve- 
ment which did not come until the wireless 
broadcasting of speech had been already estab- 
lished. 

Between 1860 and 1880 many experimenters 
in Europe and America began to tackle the 
problem of turning the variations of light and 
shade of an image into electrical currents, trans- 
mitting and receiving them, and then turning 
them back into the original variations of light 
and shade, ready to reproduce them for the eye. 

The discovery of a chemical clement, selenium, 
theelectrical qualities of which vary with changes 
in light and shade, is described in the article 
PicruRE TRANSMISSION, as well as the simplest 
way of ‘scanning’ a picture, or recording every 
part of its surface by means of a small beam of 
light. The same broad principle is used for tele- 
vision, but since in television everything that is 
seen is actually moving, the ‘scanning’ must be 
done with great speed. Just as the cinema is 
made possible by the natural slowness of the 
human eye, which fails to notice interruptions 
of vision which last less than about one-twentieth 
of a second, so the television transmitter can 
produce a satisfactory moving picture so long as 
it can send out at least thirty complete images 
every second of any scene which it is intended 
to transmit. Each image, during the one-thirticth 
of a second which it lasts, must convey a record 
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of the precise amount of light and shade which 
exists all over its surface. The light and shade of 
more than 100,000 separate spots in the image 
must be recorded each time. Thus the trans- 
mitter and the receiver must be able in each 
second to send and receive about 4 million clues 
to what is happening in the television studio. 

The early attempts at scanning were mechani- 
cal. In 1884 a German called Nipkow invented 
a revolving disk, in which he pierced holes in a 
spiral shape. Light was thrown through the 
holes, which lit up various parts of a picture in 
regular order. Later another inventor devised a 
revolving drum of mirrors for the same purpose. 
But no mechanical apparatus was quick enough; 
the scanning had to be electrical. High-frequency 
oscillations in an electronic circuit can number 
millions in a second, and if those oscillations 
could be influenced by the 100,000 details of 
light and shade thirty times a second, the prob- 
lem would be solved. 

The answer was found in scanning by elec- 
tronic tube, a task now carried out by an 
instrument known as the iconoscope. When the 
television camera is pointed at the image, the 
light rays from the image fall on a sensitive plate 
at the back of the iconoscope. This plate is made 
up of hundreds of thousands of sensitive particles, 
each insulated from the other, and each elec- 
trically responsive to the light and shade of the 
minute part of the picture that fall upon it. The 
plate is somewhat like the layer of nerve-cells 
which form the retina at the back of the human 
eye. A stream of electrons from an electron 
‘gun’ is then directed at the plate, and moves 
across the particles line by line, rather as the eye 
moves across the lines of a printed page when 
one is reading. This movement of the stream 
of electrons does not mean the movement of any 
mechanical parts, but arises out of electronic 
oscillations. Its effect is to charge the sensitive 
particles of the plate with energy sufficient to 
set up a series of differing currents in a connect- 
ing wire. 

The number of lines into which a television 
picture is divided varies with different systems. 
The system of interlaced scanning used in Britain 
is technically described as “405 lines, 25 frames 
per second’. That means the camera scans, or 
‘reads’, the picture in a series of lines—10,125 of 
them per second. To overcome ‘flicker’ in the 
picture, the camera's electrical ‘eye’ traverses 
the whole of the picture twice, reading alternate 
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In 1929 began an experimental service from 


a B.B.C. transmitter. The service passed to full 
‘B.B.C. control in 1932. This early system sent 
out a new image only 124 times a second; it also 
gave less detail in cach image, which meant that 
a fairly small range of WAVELENGTHS (q.v) was 
needed; so Baird's signals were radiated on 
261 metres, one of the normal medium-wave 
B.B.C. figures. 

In 1934 the Postmaster-General (who acts a 
behalf of the Government in giving the Ee 
permission to carry on broadcasting) ask 
a committee to advise him on the ur 
systems. As a result, an official B.B.C. servic 
began at Alexandra Palace, north London, ko 
2 November 1936, and for the next 4 E a 
used alternately the Baird system and an MI 
tronic-tube system known as the Marconi d 
In 1937, as advised by the committee, the B.D.U- 
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TEST FLYING 


BBL 


EMITRON TELEVISION CAMERA WITH COVER REMOVED 


pted the Marconi-E.M.I. system exclusively. 

is brought into regular use an outstanding 

vice, the ‘Emitron’ camera, which was based 

on the iconoscope invented by Dr. Vladimir 
Zworykin of the United States in 1933. 

Competition in television methods was intro- 
duced in Britain following the setting up of the 
Independent Television Authority in 1954 (see 
BROADCASTING CORPORATIONS, Section 2). 

Latest developments have led to experiments 
in coloured television, as well as stereoscopic 
television, in which images will appear to be 
solid, and not flat. 

For the high-definition television of today, 
with its great variety of detail, a wide band of 
wavelengths is necessary. To crowd a great 
number of wavelengths together to achieve this 
detail meant using very short waves (see WAVE- 
LENGTHS), as these take up less room in a wave- 
band. Very short waves do not reach very far 
from the transmitter. 'They do not make their 
way round the curve of the earth's surface, as 
most wireless waves do; in a general sense it is 
true to say that they cannot reach any receiver 


which is not within sight of the transmitting 
aerial. 

'The problem is even more difficult in countries 
of vast distances, such as the United States. An 
experimental aircraft has been used as a relaying 
station. The aircraft was fitted with apparatus 
for picking up the vision signals from the main 
sending station on the ground, and for re-trans- 
mitting them while in flight. The higher the 
aeroplane, the greater the stretch of country 
within its range, and so the wider the area of 
reception. Circling over Pittsburgh at a height 
of 25,000 feet, the aircraft picked up the signals 
from a transmitter at Washington, and, it was 
claimed, relayed them satisfactorily over an area 
525 miles wide. 

See also PICTURE TRANSMISSION; SHORT-WAVE WIRELESS. 

See also Vol. VIII: TELEVISION ENGINEERING. 

See also Vol. IX: TELEVISION. 


TELEX, see TELEPRINTER. 
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TEST FLYING, see Vol. VII: AIRCRAFT 
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TONNAGE. Tonnage surement 
size or capacity of a s! term ori 
in the early days of Bri hant 
when the principal trac ck 
wine from France. ‘The which the wi 
came were known as ‘t were all 
the same size. The size ips varied, 
it became the practice | -ntiate 
them by saying how 5 » they 
Even if ships were n ng wine, 
capacity was estimated ! ethod, 
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Tonnage is now calcul n 
ways. Displacement tor s the weight 
water displaced by the s nd is in fact 
actual weight of the vess his term is 
mostly in relation to warships. Deadweight 
nage is the weight of carg unkers, water, 
consumable stores necessary to load the 
down to the Plimsoll mark SAFETY AT 


Gross tonnage is a measure of capacity; 
ton in this case being 100 cubic feet of 
Certain spaces in the ship are excluded 
measurement. They are: open-shelter 
space; any closed-in space fitted for 
other than the main engine room; w. 
galleys, buildings on the upper deck for 
shelter of passengers; and the ship's 
bottom. . 

Net register tonnage is the measure of 
cubic space available for the carriage of 
and passengers, and is used as the basis for 
bour charges. It is calculated by 
non-profit-carning spaces, that is, spaces 
machinery, ballast tanks, and living-room 
the crew, from the gross tonnage. 


wn im o rt sf has a cailin dio Pus 
ceo ws A aem iuge s Mes aem 
Ll am be 
coe priii af a oo ke 


| 
: 
i 
i 
: 
ef 


© mgo dy us Moran joa wit 
cse Lewie m one viad cone be iint 


i 
i 
; 


icem i. by a ever appui. A 
| LSet an a ofi Rond. one caede 


EN TIT ALI 
ie ad a bal, meding è pompe qp fee 


^ Crtsenem Ouren acrem thee conten of tee river 
cw raven, wira opem, mandi dp m 
owes allowing a cenam ol wm cg t 
5 water. When chand, the UT 


t at Rotherhithe amd Blunlwall 


e ades Lover Bonet 
Tow gine Wad EET: Lese (phoney Tie. 


TRACK CIRCUIT, » Bisore Siosair, 
Ranway, Section s 
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TRACKED VEHICLES 


place where there are no roads the tracked 
vehicle is invaluable. A tractor fitted with 
endless tracks can be taken across ditches and 
over boggy fields, and can surmount the most 
difficult obstacles. It can also draw any type 
of agricultural machinery (see POWER FOR 
FARMING, Vol. VI). 

Tracked machines such as the ‘bulldozer’ are 
used in civil engineering for clearing and levelling 
the ground, and for demolition, especially in 
roadmaking, where work has to be done over 
undulating surfaces, and where vast quantities 
of earth have to be moved. Tracked vehicles 
have also been used over snow or hard frozen 
ground (see Snow AND Ice TRAVEL), the tracks 
being made of rubber, joined together by flexible 
steel bands, so that they can be used on the roads 
as well. Tracked vehicles are now much faster 
than they were when first invented: some can 
travel at a rate of 60 miles an hour on levcl 
ground. 1 . 

Sce also Vol. VIII; TRACK MECHANISM, 


TRADE ROUTES. Almost all communica- 
tion, ancient and modern, is connected with 
trade. The attempt to discover details about 
ancient and medieval trade routes is exciting 
and baffling, for merchants are not generally 
writers. We have to piece together their story 
from the stray finds of explorers, or from chance 
facts mentioned for some different purpose by 
ancient writers. How did a piece of Irish gold, 
or indeed a piece of white nephrite, a stone 
found no nearer than China, reach Troy, in 
Asia Minor, about the year 2000 3.c.? How 
did an Egyptian glass bead come to be buried 
with a chieftain in his ‘long barrow’ in England, 
about that same time? We cannot answer, 
Earlier than 3000 s.c. there came to Ur in 
Mesopotamia, a great commercial city even by 
the standards of to-day (see Sumertans, Vol. I), 
lapis lazuli stones from the Pamirs in Central 
Asia, goods from the Indus valley (doubtless by 
sea and up the Persian Gulf), and silver from 
Syria. Objects from Ur have been found in 
Egypt. But of the details of these contacts, next 
to nothing is known. "There are written records 
of Egyptian expeditions by sea to the ‘Land of 
Punt’ (Somaliland) not much later, expeditions 
which brought back cargoes of ebony and myrrh, 
and some of King Solomon’s treasure may have 
come from as far afield. But the expeditions ot 
these distant times were not made along beaten 
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stones for the smaller « I STONEHENGE 
(q.v. Vol. I) from Prescc!; in Pembrokeshire 
to the heart of Wiltshire. 

Both legend and the fi archaeologists 


show that the travels of t! 
extended to Sicily and t} 
ranean as well as to Grec 

(see Minoans, Vol. I). T! 
Vol. I) for many centurie 

century B.C. sailed from 5; 
wards to Carthage and S; 

Pillars of Hercules (Straits of Gibraltar) to 
Britain whence they fetched tin. The Greek 
traders of the Mediterranean irom the 7th to the 
4th centuries B.c. were les: nturous, carry- 
ing mainly olive-oil, wheat iol, and herbs— 
the necessities of life—to from southern 
Russia, the eastern Balkar d north Africa. 
The sea route from Athens to )taly carried so 
many Greek painted vases this period that 
archaeologists, finding thes italian graves, 
thought that they must ho.’ been made in 
Italy; but they came, in fact, from the factories 
of Corinth or Athens. Many Greek cities lived 
by this foreign trade, and Athens, in particular, 


retans 1500 B.C. 
"tern Mediter- 
yria, and Egypt 
IOENICIANS (q.v. 
n about the rath 
to Egypt, west- 
ind through the 


depended on food from abrosd; in the 5th cen- 
tury B.C. cities were already scheming to control 
trade routes because of the political power that 


this would bring. When Athens lost control of 
the sea route through the Dardanelles, by which 
corn was brought from the lands on the north 
of the Black Sea, she was doomed to starvation 
or surrender (405 n.c.). $ 

We begin now to trace more definitely the lines 
of routes stretching out far beyond the Mediter- 
ranean lands. Thus amber from the Baltic came 
across central Europe by way ofthe Rivers Rhine 
and Rhone, or the River Elbe and the Brenner 
Pass in the Alps, or the Rivers Vistula an 
Dniester. Little was known about the land d 
which it came, the land ‘at the back of the nort 
wind’, 

The conquests made by ALEXANDE 
Great (q.v. Vol. V) opened up vast new re 
including India, to Mediterranean traders; kt 
in course of time Alexandria in Egypt grew t 
a city of more than a million people, throug 
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MEDIEVAL TRADE ROUTES TO THE EAST 


\ hich passed a rich traffic of jewels and spices 
{rom India, and frankincense from Arabia. In 
he 1st century A.D. the changes in the monsoon 
came to be understood; men learned to make an 
outward voyage to India with a following wind 
in July, and the return voyage with a following 
wind in January. Hundreds of ships every year 
made that voyage, and attempts were made to 
make a canal from the Red Sea to the Nile, so 
that ships might sail straight through to Rome. 
Most of the overland trade—chiefly in silks 
—reaching Europe from central Asia and China, 
passed through Antioch in Syria. A geographer 
describes (about A.D. 140) how the caravans 
started from ‘Sera Metropolis’ (in China, on the 
Hwang Ho River) travelled across western China, 
thence to Mery (Turkestan) and by way of the 
Caspian gates either by the Caucasus route to 
the Black Sea or by Mesopotamia to Syria. This 
route crosses the terrible desert of Lop Nor (Sin- 
kiang), so extensive, as Marco Polo afterwards 
said, that ‘they report it would take a year to ride 
from one end of it to the other. If a traveller 
strays, he will hear spirits talking, and suppose 


them to be his company.’ Much of it has been 
crossed by European explorers in modern times. 
We know that parts of central Asia were then 
much more fertile, and that prosperous cities, 
now deserted and overwhelmed by sand, once 
flourished along the caravan route. 

In western Europe the vast system of Roman 
Roans (q.v.) opened up regular overland routes 
through north Italy and across the Alps, round 
into Spain, or to the Channel ports, and thanks 
to these a civilization of linked cities and town- 
ships was built up, of which trade was the life- 
blood. 

The safety of trade along these great trunk 
roads was imperilled by the barbarian invasions 
of the 4th century A.D. and later. Even more 
disastrous was the threat to the Mediterranean 
sea routes with the rise of the power of Istam 
(q.v. Vol. I), in the 7th and 8th centuries. This 
threat, more than anything else, brought the 
Dank Aces (q.v. Vol. I) to northern Europe, and 
for a long period there was little regular trade 
by sea or by road. It began again in the roth 
and 13th centuries with the rise of the Italian 
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trading republics, VENICE and GENOA (qq.v. 
Vol. III). Venice thrust her influence as far as 
the ports of the Black Sea to secure the western 
end of the caravan routes. She had a fleet of 
trading galleys, which came round every year 
into the Bay of Biscay, and up the Channel, 
calling at English and Flemish ports, bringing 
eastern products, such as silks, spices, and sugar, 
to exchange for raw wool and cloth (see TRADE, 
History or, Vol. VII). 

It was from Venice that Marco Poro (q.v. 
Vol. V) set out to visit the fabulous East. For 
most of the journey he followed the way that the 
caravans had been taking for centuries; but he 
made a diversion south to Hormuz on the Per- 
sian Gulf, one terminus of the sea route from 
China. From Hormuz he went up through 
Persia to Herat and Balkh (Afghanistan), then 
along the ancient track through eastern Turkis- 
tan which led by way of Kashgar, Yarkand, and 
Khotan, across Lop Nor, and so at last to Peking. 
*Out of this city’, he wrote, ‘go every day a 
thousand cartloads of silk? When he came back 
years later to Venice (having made the journey 
by sea, by way of the Straits of Malacca and 
Ceylon, with jewels stuffing the lining of his 
clothes) he wrote down his gorgeous account of 
the rich East, which fired the imagination of 
western adventurers for centuries. For, not long 
after his return, disturbances in Asia closed the 
routes that he had followed, and other routes 
had to be found for reaching China. 

Diaz and Vasco da Gama chose the route by 
the south of Africa (see EXPLORATION). On their 
way they found the Guinea coast, from which 
the Sahara caravans had brought, from time 
immemorial, gold dust to the north African 
ports. Da Gama, in reaching India by sea from 
western Europe, opened up a new route of incal- 
culable importance. Columbus, a Genoese, set 
out to find a bolder way to China across the 
western ocean and round the world; though it 
was a generation before the route of which he 
was pioneer began to prosper. Then it was not 
the China trade but the gold of Peru that made 
its fortunes. Meanwhile in the Far East the 
Portuguese were pushing their way round into 
the China seas. They were followed, later, by 
the Dutch, who made the Cape of Good Hope 
one of their trading stations. 

The English set out to find yet another new 
route of their own. Men were beginning to think 
of the world as a globe. Anyone who tries with 


a piece of thread on a globe to ‘ind the shortest 
way from London to Pekin | discover that 
it passes through the Ar rcle, north of 
Siberia, and is about the lers: of the shortest 
route from London to P So English 
sailors attempted again and in to find the 
‘great-circle route’ of the east and the 
north-west passages to China. .\ | things seemed 
possible to that wonderful : ion of Eliza- 
bethans. ‘There is no land : able, and no 
sea innavigable' wrote onc ofti The explora- 
tions in the north-east open« a route by the 
White Sea to Moscow, and ‘lish merchant 
explorers attempted to pass thence overland to 
China. They reached Persia, wit! which English 
merchants of the Levant Company had already 


made contact through the literranean (see 
MERCHANT ADVENTURERS, Vol. VIT). 


By the mid-17th century the pattern of the 
great sea routes was already ed—with few 
exceptions. Fora hundred years. (iH the abolition 


of the slave trade, there was a. constant traffic of 
Liverpool ships from West Africa to the West 
Indies carrying slaves. And ` was not till the 
opening of the Suez Canar i» 1869 and the 
PANAMA CANAL in 1914 (qq.v.) that the present 
tracks of the oceans were fina!!; established. A 


map has been made showing tt- position of every 
British ship at sea on 1 January 1912. It shows 
three thick bands reaching ftom the Channel; 
west to Halifax and New Yori:; south-west to 
Buenos Aires; and through the Mediterranean 


and Red Sea to the Far East. A thinner chain 
girdles almost all the coastlines of the world, 
except in the far north. ; 

The last hundred years have seen the opening 
of vast new inland routes. The Mississippi- 
Missouri river system was opened up in the early 
days of the steamship (see RIVER NAVIGATION). 
Two generations later, transcontinental railways 
in the U.S.A. and Canada opened up the trade 
of the prairies (see RAz.wAv Systems). The ‘great- 
circle’ routes of air transport have brought Africa 
within a few hours of London, and the journey 
to any part of the world is a matter not of months 
but of days (see Civi, Aviation). 


Sce also EXPLORATION ; NAVIGATION, HISTORY OF; Por; 
History or; Roaps, History or; SEA TRAVEL. T 

See also Vol. VII: Commerce; EXCHANGE AND TRADE; 
Overseas TRADE. 


TRAFFIC CONTROL, see Roap Te 
CONTROL; TRAIN CONTROL; RULE OF THE Roan. 
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WORLD SHIPPING ROUTES 
The thickness of each line indicates the volume of traffic 


". 3AFFIC-LIGHTS, see Roan Trarric Con- 


IL. 
C" AILER, see Moron TRANSPORT. 


TRAIN CONTROL. Many central traffic- 
control offices have been set up in the railways, 
«o that the movement of the trains can be kept 
constantly under review, and the best use made 
of locomotives and train crews. 

The principal main lines are divided into a 
series of controls, and there are further controls 
in busy areas, each with its control office. Large 
panels on the walls of the control office show the 
whole of the area, divided into sections, each in 
charge of a separate member of the control staff. 
The control office can receive information by 
telephone from every signalbox and yardmaster 
in the area; the position of every freight train in 
the area, moving or standing, is marked on the 
diagrams; the information includes the identity 
number of the engine, the number of wagons, 
the names of the driver, fireman, and guard, and 
the time at which they are due for relief. 
Although some freedom is allowed to individual 
signalmen in controlling the movements of the 
freight trains, especially in keeping them clear 
of passenger trains, the general direction of the 
traffic comes from the control offices, which keep 


accurate and detailed records of all that has 
happened in their areas throughout the day. 

The most complete traffic-control systems in 
Britain are those of the western and midland 
divisions of the London Midland Region. The 
central ‘brain’ of the complex western division 
is the control office at Crewe. This applies the 
‘master’ control over train movements through- 
out the 299 miles between Euston and Carlisle, 
and can also communicate at any moment with 
any part of the 2,400 route-miles of line in the 
division. Every morning the district operating 
superintendent at Crewe holds a conference by 
telephone with his district controllers, scattered 
over the entire division. His staff at Crewe 
numbers thirty, and, as at all control offices, 
works 24 hours a day in relays. 

Centralized traffic control or ‘C.T.C.’ is much 
used in the U.S.A., especially on single lines. The 
large and very powerful American locomotives, 
and the long distances to be covered, have led 
the U.S. railways to concentrate the traffic in 
relatively few and very heavy trains, as against 
the British practice ofa frequent service of lighter 
trains. Many important American main lines, 
particularly in the west, are therefore single- 
tracked, often for hundreds of miles continuously, 
and many of these lines, run by ‘C.T.C.’, can 
carry a daily tonnage both ways nearly equal to 
that of double-track lines. A central control ` 
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a Pacific Railroad 


A CENTRALIZED TRAIN TRAFFIC CONTROL BOARD 
A diagram of the routes can be seen above the switchboard 


office contains electrically illuminated diagrams 
which show the position of every train in the area 
controlled, and small thumb switches allow all 
the signals and points, even at stations 50 miles or 
more away, to be worked from the same central 
control room. At intervals on a single line there 
are passing loops, so that trains travelling in 
opposite directions can pass one another. These 
loops are very long, and the control from the 
‘C.T.C? is so accurate that two trains often pass 
at a loop without stopping. Some of the fastest 
American streamlined passenger expresses run 
over single tracks for part of their route. 

See also Automatic SIGNALLING; SIGNALLING, RAILWAY. 


TRAINER AIRCRAFT, see AIRCRAFT, SPECIAL 
Uses. 


TRAIN FERRY, se Ferry, TRAIN. 


TRAINING-SHIP. Ina training-ship boys are 
educated as they would be at school or college, 
and they also become familiar with ships and 
the sea. In the early years of the present century 


ng training- 
e even after 
s considered, 
untries, that 
best seamen. 


most European countries had 
ships; these were sailing-vess: 
the advent of steam propulsio: 
and still is in the Scandinavi 
training in a sailing-ship mad: 


Before the First World War, thc White Star Line 
(now absorbed in the Cunard White Star Line) 
maintained the sca-going training or cadet ship 
Mersey for those who wished to qualify as deck- 
officers in ships run by the associated companies 


of this line. Two other sea-going training ships 
were kept up by a private firm which supplied 
cadets to other shipping companies. These vessels 
were all sailing-ships. A 
There are now four merchant-service training- 
ships in Britain, They do not go to sea, but M 
moored permanently near their swimming-bat 7 
sports grounds, lecture halls, and dormitories E 
shore. They still give a practical training in ropi 
work, boat construction, sailing, and the use E 
sails in large ships; but their principal advor 
over training-schools entirely on shore 1$ t d 
they give the ship atmosphere: waichkecp Ss 
part of the routine, and nautical words are us 
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he time, The Arethusa provides training for 
of good character who are unable to pay 
and the Mercury is a kind of secondary school 
iture ships’ officers; H.M.S, Conway (founded 
/59) and H.M.S. Worcester (founded in 1862) 
ikin to public schools of the sea, 
also Vol. X: Navar Tranaxo, 


LAINS, SPECIAL USES. Apart from the 
nary passenger and goods services, many 
ns arc run for special purposes and are there- 
specially equipped. 

1, Royat Trains, Special coaches are used 
journcys made by royalty, A train with 

arate sleeping-saloons for the King and 

icen, and other sleeping-cars for their suite, 
chosen for long journeys, as between London 

d Ballater (for Balmoral); another train makes 

> shorter journeys, as from King's Crom to 

indringham. If the King or Queen are travel- 

g, special timetables are prepared, and pre- 

utions are taken to patrol the line to guard 

ainst mishap or delay, 

2. Hosprrat Trains. These are run in war- 

me to carry the wounded to hospital. They 


are made up of ambulamce cars, with tertie for 
all the byieg-chows cate and a masor lor mated 
patents, a restaurant cer, amd a car for the 
medal staff 

3. Amwocunkp Tkane The arecured train 
of the period of the South African War (1899 
1902) were mostly formations of wagoes, bravely 
covered with steel, which carried mobie gum 
They were drawn by locomotives protected with 
armoumplate. Self-propelled guns make such 
tains unnecemary in modern war, bat an 
armoured train is sometimes usd as a mobile 
military headquarters. 

4. Peanuasiz-coou Trace, Many special 
trains are run to carry foodsuuffh. Fish trains 
travel at exprem-pamenger speed; there are abo 
meat trains composed of refrigerator wagons, 
and fruit trains in which the fruit, such as 
bananas, must be kept at an even temperature 
The wagons for these trains are fitted with con- 
tinuous brakes (we Brakes, Runway 

5. Carris Trane, Special wagons with ad- 
justable partitions are buik for live cathe, +o 
that they may be carried standing, without being 
thrown over by sudden starts or stops or uncom 


THE QUEEN'S SALOON LOUNGE ON A ROYAL TRANI 
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fortably packed. Complete cattle trains are run, 
as far as possible, as this simplifies the work of 
watering and feeding the animals'on the way. 
6. Boar Trams. Apart from the regular 
express trains between London and the ports 
from which the ships sail to Ireland and the 
continent, many special boat trains are run for 
"Transatlantic and other ocean liners. To carry 
the passengers and luggage for the Queen Mary 
or Queen EriABETH (q.v.), for example, as 
many as seven or eight special trains may be 
needed between Waterloo and Southampton. 


TRAMP SHIP, see Suir. 


TRAMWAY. The tramcar, a passenger-carry- 
ing vehicle running on lines through the streets, 
was invented in New York in 1830, by an Irish 
coachbuilder named John Stephenson. In 1832, 
work began on the first tramway, the New York 
and Harlem Railroad. About 20 years later 
tramways were opened in other parts of the 
U.S.A., and were later established in other 
countries, such as France and Great Britain. 
The first trams were horse-drawn, but as tram- 
ways developed, experiments were made in the 
use of other kinds of power. Steam, for example, 
was used to some extent in Great Britain in the 


EE 


1880's and 1890's, and is sti!! 
tinental countries. In many 
Francisco, which is built o: 
burgh, and Melbourne, c: 
used for some time. The: 
cable running beneath the : 
grip rod from the tram th: 
slot in the road. 

The most important devel 
was, of course, the introductic 
The first commercial elect 
opened at Lichterfelde, near 
1881. The first electric syste: 
was the Giant’s Causeway lin: 


and Bushmills in Ulster, In d 


taken from a third rail. Th 
wires was developed first in G 
in the United States, before it 
In later years conduit tram 
established in some places, : 
London. In these the conduc 
ground and was contacted wi 
conduit system was, however, 
struct and maintain. 

The use of double-deck trar 
almost entirely to Great Britain, 
deck trams in other countries « 
passengers because there is 1 


ds m 
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nd. In Stockholm, for example, modern 
.ms carry 104, of whom 70 are expected to 
nd. Often, one or more trailers are attached 
a tram, and in some countries, such as Bel- 
um, France, and the Netherlands, many of the 
ams are more like trains with several carriages, 
nning on a kind of light railway. 
Tramcars can move greater loads more 
noothly than can buses, and, when electricity 
cheap, they are more economical. Since the 
econd World War, however, the increased cost 
f electricity and of essential materials, such as 
opper and steel, has resulted in many tramways 
cing taken up and buses used instead. Trams 
ave been more developed in North America, 
but even there the statistics for 1948 showed that 
‘he number had dwindled by a quarterin 2 years. 
In Stockholm tramways have been converted 
nto light railways, with an underground section 
in the centre of the city; and a similar plan has 
been put forward for Glasgow. Many towns 
have now replaced trams with trolley-bus routes. 
See also TROLLEY-BUS. 


TRANS-SIBERIAN RAILWAY, see RAILWAY 


SYSTEMS. 


TRAVEL AGENCIES. These are firms whose 
business is to relieve a traveller of his major 
worries and anxieties. The story of travel 
agencies is largely the story of Thomas Cook 
(1808-92), a native of Melbourne, Derbyshire, 
who started work as a gardener’s help at the age 
of 10 and founded the company of Thomas 
Cook and Son, which is still one of the foremost 
names associated with touring. 

The germ of Cook's business lay in his con- 
nexion with the temperance movement, which 
hestrongly supported. A mass temperance meet- 
ing had been arranged in Loughborough, in 
July 1841, soon after the opening of the first 
railways, and Cook suggested to a railway com- 
pany that they run a special train to the meeting 
from Leicester. The company agreed, and car- 
ried 570 passengers there and back for a shilling 
each, This proved so successful that Cook was 
asked to plan and conduct outings of temperance 
societies and Sunday-school children during the 
following three summers. In 1845 he gave up 
his other occupations and settled in Leicester 
to concentrate on organizing excursions, being 
paid by the Midland Railway a percentage of 
the money received for all the tickets he sold. 


One of the first pleasure trips he arranged was 
from Leicester to Liverpool, on 4 August 1845. 
To ensure its smooth running Cook went in 
advance round the places to be visited and pre- 
pared a ‘handbook of the trip’; he also arranged 
accommodation for his party with hotel-keepers. 

His next excursion was slightly more adven- 
turous: he conducted 350 tourists from Leicester 
to Glasgow, at one guinea cach. At Glasgow 
they were welcomed with bands and a salute of 
guns. When the Paris Exhibition opened in 
1851 he planned an excursion from Leicester 
to Calais, his first excursion abroad. Next year 
began his ‘grand circular tours’ of Europe. In 
1863 he took a party to Switzerland, and in 
1864 to Italy, 

The number of tourists had become too many 
for his personal guidance, and so he started the 
business of issuing tickets for British and Euro- 
pean destinations, the purchasers travelling on 
their own account. In 1864 his son, John Mason 
Cook, joined him in partnership, and next year 
they moved to London to open up the head office 
of Thomas Cook and Son, From that time on 
their business expanded very quickly and the 
company’s network of offices spread all round 
the world. 

Many other agencies have since come into 
competition, in various countries, to serve the 
ever-growing needs of travel. Their tasks are 
now, principally, the issue of rail, steamer, and 
air tickets, hotel reservations, the provision of 
guides and interpreters, the dispatch of baggage, 
money exchange, and the supply of Travellers’ 
Cheques (see BaN&ivo, Vol. VII). 


TRAVEL-BOOKS AND GUIDE-BOOKS. In 
every age men have been curious about the 
world beyond their own sea or their own moun- 
tain range, and from HERODOTUS (q.v. Vol. V) 
onwards there have been travellers and writers 
to satisfy their curiosity. The greatest of medieval 
traveller-writers was the Venetian Marco Poro 
(q.v. Vol. V), who spent 24 years (1271-95) at 
the court of the Grand Khan of Tartary, or 
travelling there and back. His long account, 
dictated in French while a prisoner of war of the 
Genoese, was translated into many languages 
and became a classic all over Europe. 

The 16th century brought the great outburst 
of ExeronaTIoN (q.v.) of which a noble part is 
recorded in Richard Hakluyt's Principal Naviga- 
tions Voiages and Discoveries of the English Nation 
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A BRIDGE OVER THE BLACK RIVER, A BRANCH OF THE SENEGAL 
Engraving after Mungo Park, from his Travels in the Interior Districts of Africa, 1799 (101 tion) 


(1589). By the 18th century, books of travel had 
become one of the most popular classes of polite 
literature, and alongside the stories ofadventures 
and discovery there was growing up a new type 
oftravel-book, the light, charming, unpretentious 
narrative of wanderings through countries that, 
though strange and picturesque, are perfectly 
well known. The Turkish Letters of Ogier de 
Busbecq, a Flemish nobleman who was ambas- 
sador at the Court of the Sultan Sulaiman 
the Magnificent in 1554-62, is an early and 
pleasant example of this new kind: it was 
published in English in 1694, and may have 
inspired Lady Mary Wortley Montagu to write 
home her own Turkish Leiters from Constantinople 
in 1716 (first published in 1763). The older and 
newer types may be compared in a famous 
pair of travel books, Dr. Samuel Johnson’s 
Journey to the Western Islands of Scotland (1775) and 
James Boswell’s Journal of a Tour to the Hebrides 
(1786). They were fellow travellers; but while 
Dr. Johnson informed the educated public about 


the peculiarities and customs of ^ remote and 
savage quarter of the kingdom, M: Boswell pub- 
lished a diary of an agreeable and amusing tour. 
During the 19th century the great narratives of 
exploration mostly dealt with Africa. Mungo 
Park’s Travels to the Source of the Niger (1819) and 
Stanley’s Through the Dark Continent ( 1878) are 
famous examples. Books were also written about 
the interior of South America and the Polar 
Regions, As late as 1932 Bertram Thomas could 
chronicle in Arabia Felix the story of the first 
European crossing of the 500-mile-wide Empty 
Quarter’ of Arabia—which T. E. Lawrence 
called ‘the last unwritten plot of earth’. 
Travel-books may be written about ay 
country into which some explorer is bold enoug 
to venture. Guide-books are written to m 
specific business demand, and so they pe y 
different and in some ways more valuable 
evidence of the state of communications and i 
habits of travellers. Until 1830-40, when t j 
first of Murray’s Handbooks and the first 0 


465 


:edeker's Guides made their appearance, all 

ide-books had dealt with things to see, and 

:rdly at all with how to reach them. Tourists 

cd to visit Greece in the 2nd century A.p.; but 

ter the break-up of the Roman Empire, tourist 
avel became so difficult that it was almost 
iknown until the 17th century. The nearest 
ing to it in the Middle Ages was the pilgrim 
ivel to the Holy Land, to Rome, and to shrines 
ich as that of the Apostle St. James at Com- 
ostela in Spain; and little guide-books for the 
ilgrims were compiled. Even in the 17th and 
8th centuries tourists were mostly well-to-do 
ersons travelling along the great highways with 
certain degree of state, or else poor scholars 
ho expected to lie hard. Conditions of travel 
vere unstable: you had to bargain for your 
lodging and your meal and your horse: it was 
more sensible to get hints from knowledgeahle 
(riends about local conditions than to rely on a 
zuide-book which would probably be quite out 
of date. You turned to the guide-book as soon 
as you were safely installed. 

The growth during the rgth century of an 
educated middle class, combined with the inven- 
tion of railways and steamship services, produced 
a revolution in travel, and Murray and Baedeker 
showed the nature of the change. The traveller 
expected to be looked after all the way out and 
home again. Murray and Baedeker told him 
what clothes to take, what seasons to choose, 
how to be comfortable on the ship and in the 
train, and how, on arrival, to get safely from the 
railway station to one of a series of hotels whose 
prices and quality were indicated. Only when 
ihe traveller was safely established did Murray 
and Baedeker turn to sights and excursions, and 
here again hours, prices of admission, and similar 
practical questions have foremost place. These 
Handbooks and Guides symbolize the railway age: 
their main routes are all railway (or steamship) 
routes, and a glance at a Baedeker published in 
any year around 1900 will show how easy and 
smooth European travel had become for the 
tourist ready to face the minor discomforts of 
railway travel. Later, other series modelled on 
the pattern of Murray and Baedeker, such as the 
Blue Guides, obtained a foothold. . 

The development of motor-car and air travel 
have produced in the Michelin and similar 
guides a throw-back to the 18th and early 19th 
century road-books, of which Cary’s New Itinerary 
(1798) was an outstanding example. Travelling 


TROLLEY-BUS 
in one’s own car is somewhat like travelling in 
one’s own coach—the 18th or 20th century 
traveller is free, as his rail-bound grandson (or 
grandfather) was not. He does not have so much 
use for a comprehensive account of the sights of 
any one place; and should he want one, he can 
be fairly sure of finding a local publication, in 
a language he understands, which will tell him 
most of what he needs to know. 


TRAVELLING POST OFFICE, se Pos 
Orrice, MopERN. 


TRINITY HOUSE. The ancient body known 
as the Corporation of Trinity House, London, 
is responsible for LIGHTHOUSES AND LIGHTSHIPS, 
Buoys (qq.v.), and other navigation marks round 
certain of the coasts of Britain, and it is the chicf 
authority for controlling ships’ PrLors (q.v.). It 
also has charge of some charities and almshouses 
for needy seamen and their dependants. 

The origin of the Corporation is unknown; 
but it has been claimed that a body carrying out 
its early functions was established in the reign of 
Alfred the Great. The Corporation’s first royal 
charter was granted by Henry VIII. 

At the head of the Corporation to-day, as in 
ancient times, is a master, assisted by people 
known as elder brethren and younger brethren. 
The master and some of the elder brethren are 
generally eminent people who are offered the 
position as an honour. The other ten elder 
brethren, who run the Corporation, are elected 
from among experienced younger brethren, all of 
whom are officers in the Navy or the Merchant 


Service. 
TRIREME, see CLASSICAL SHIPS. 


TROLLEY-BUS. Thisisa public vehicle driven 
by electric power which it receives from overhead 
wires. Like the tram, it moves forward smoothly 
and rapidly, but it does not have the disadvan- 
tage of being confined to rails. The horsepower 
of a modern trolley-bus varies according to the 
type of chassis and the kind of service for which 
it is intended. An average modern two-axle 
trolley-bus has a 100/120 horsepower motor, and 
a three-axle trolley-bus one of 120/140 horse- 
power. The trolley-bus has a very quick rate of 
acceleration: from a standstill position it can 
reach a speed of 25 miles an hour in as little as 


10 seconds. 
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Experiments were carried out with trolley- 
buses as early as 1899 and, as with tramcars, 
much of the pioneer work was done in Germany. 
Trolley-buses were first installed successfully in 
Britain at Leeds, Bradford, and Aberdare in 
1911, to be followed by others at Rotherham, 
Keighley, and Dundee in the following year. 
They appeared on regular service in the London 
area on 16 May 1931, between Twickenham and 
Teddington, on the route of what was then the 
London United Tramways. By 1949 some 4,000 
trolley-buses were at work in Great Britain, and 
5,700 in the United States. This number now 
shows signs of declining. ‘Trolley-buses have 
been used to replace tramcars in many places, 
but as costs and equipment have increased since 
the Second World War, oil-engined buses are 
being used increasingly for new conversion 
schemes. 

See also Bus; TRAMWAY; LONDON TRANSPORT. 


TUBE RAILWAY, see Unpercrounp RAIL- 
way, 


TUGS. These can be divid 
classes—lighterage tugs us: 
and barges, towage tugs u 
and big ocean-going rescu 
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TUGS MANG:UVRING THE LINER ‘QUEEN MARY’ INTO HER BERTH AT SOUTHAMPTON ON 29 SEPTEMBER 1946, AFTER HER 
VOYAGE AS A TROOP CARRIER 
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en made fast to the great towing hawsers, 
hich are in turn hauled across the intervening 
ater. The hawsers are secured to the tug's 
pping hook, an ingenious device which permits 
1e tugmen to release the rope in an emergency 
ith a blow from a large mallet. A towage tug’s 
uccessful working depends upon the skill and 
-operation of the tugmaster and engineer. A 
od tugboat engineer will sense when an order 
about to come over the bridge telegraph, and 
ve ready to act almost before the telegraph gong 
n the engine-room has clanged. Towage tugs 
rom London saved thousands of tons of shipping 
ıt the evacuation in 1940 from Dunkirk by help- 
ng troopships amidst bombs and shell-fire, and 
owing to safety disabled ships which would other- 
wise have fallen into the hands of the enemy. 
There are not many large tugs devoted to 
salvage work, for they have to lie in port waiting 
with steam up for a radio call to go to the rescue 
of some ship in trouble. The expenses of main- 
taining the tug in idleness are heavy, but a big 
job of Sarvace (q.v.) successfully completed 
may bring the owners and crew a very large 
reward. The rescue tug must be prepared to go 
out in all weathers, and so has extremely power- 
ful engines (usually diesel). Speed is important, 
for the first tug alongside the ship in trouble gets 
the job of salvage. The rescue tug sometimes 
tows dredgers or floating docks for long ocean 
voyages, sometimes half round the world. In 
1944 the largest fleet of tugs ever gathered 
together towed the concrete units of the *Mul- 
berry harbour? across the Channel to France for 
the invasion of the Continent (see Surety SER- 
vices (MizrrARy), Vol. X). 
See also BARGE; Ports AND HARBOURS. 


TUNNELS. 1. Tunnelling is a difficult, expen- 
sive, and dangerous engineering feat. Before the 
19th century men had not acquired enough skill 
in engineering to carry out any extensive tunnel- 
ling. Tunnels, however, were known in ancient 
times: they were, for instance, driven into the 
rock under the Pyramids of Egypt to lead to the 
burial chambers of the kings; and the Romans 
built one in Rome for their chief drain, parts of 
which still remain. 

In more recent times natural tunnels, hollowed 
out of the rock by the sea, were frequently used 
by Suvcorzns (q.v. Vol. X) to bring their goods 
up from their boats unknown to the revenue men. 
The smugglers made many ingenious entrances 


TUNNELS 


to these tunnels, hiding the door under the 
hearthstone of a cottage or behind a fireplace, 
so that it could not be reached while a fire was 


There is hardly an old castle or abbey in 
England without a legend about a tunnel, and 
sometimes a piece of the tunnel can still be scen, 
Many of them, however, were only drains. 
Tunnels have often been made as a way of escape 
from prison, In the last two World Wars, 
prisoners-of-war succeeded in making quite long 
escape tunnels in spite of the difficulty of having 
practically no tools and of having to hide their 
activities from their guards, They ventilated 
them by means of home-made bellows and air 
tubes made of biscuit tins; sometimes they even 
fitted them with electric light. 

Modern tunnels made by engineers are con- 
structed to carry canals, railways, and roads, 
There are forty-five canal tunnels in England 
and Wales, the largest being the Standedge 
Tunnel on the Huddersfield narrow canal, It is 
5,415 yards long. The first canal tunnel in Eng- 
land was the Harecastle Old Tunnel of 2,897 yards 
on the summit level of the Trent and Mersey; 
it was begun by James Brindley in 1766, and not 
finished until 1777. 

2. Ramway TUNNELS. The simplest form of 
railway tunnelling is known as *cut-and-cover'. 
This consists in excavating a cutting, with 
vertical sides, and then roofing it over, a con- 
struction which is usually found only in towns. 
But the great majority of tunnels are bored from 
the two ends. If the depth of the bore below the 
surface is not too great, shafts, generally vertical, 
are driven down to the line of the tunnel, so 
that the driving of the tunnel may be begun at 
several points simultaneously, and the work thus 
hastened. These shafts are often used for the 
removal of the excavated material, and when 
the tunnel is complete, they are turned into 
ventilating shafts, acting like tall chimneys in 
drawing out smoke and fumes. 

Exceedingly accurate survey work is needed 
in tunnelling—especially when a long tunnel is 
being driven from the two ends. There is no 
possibility of using any external checks to dis- 
cover if any deviation is being made from the 
centre-line that has been planned. High tem- 
peratures, foul air, breaking in of water and 
noxious gases, or collapses of the rock all add to 
the difficulties. The accounts of the APENNINE, 
SIMPLON, and SEVERN TUNNELS (qq.v.) mention 
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some of these difficulties. Even tunnels through 
rock generally have to be lined throughout with 
masonry, the rock being seldom hard enough to 
be left with safety in its natural condition after 
the work of boring is complete. Automatic 
machinery has been invented for tunnelling 
through gravel or clay; it has not as yet been 
applied to any tunnels of normal double-line 
size, but only to the small circular tube-tunnels, 
with a maximum diameter of about 12 feet. 

A double-line tunnel is about 26 feet in width, 
and 20 feet or so in height above the rails. The 
main arch is generally about three-quarters of 
a circle, with the centre some 7 feet above rail 
level. It stands on an inverted arch of much 
greater radius, called the ‘invert’, which provides 
plenty of space to accommodate the ballast and 
to allow for efficient drainage. Unless a tunnel 
is on a gradient throughout, it is customary to 
provide some fall in each direction from the 
centre, for drainage purposes, 

After the Simplon and Apennine Tunnels— 
the longest double-line tunnels in the world— 
are two Swiss tunnels, the St, Gotthard, 9} miles, 
and the Lótschberg, 9 miles, The Mont Cenis, 
earliest of the Alpine tunnels to be bored, and 
open in 1871, issome 8 miles long. In the United 


THE THAMES TUNNEL AT ROTHERHITHE, WHICH WAS OPENED IN 1843 
Above is a longitudinal section, and below a cross section and a diagram of men workin: 


nel’s ‘shield’ 


:scade Tunnel 
iearly 8 miles, 
f the Denver 
1 of just over 

proaches, cuts 


States the record is held by t 
on the Great Northern Railu 
followed by the Moffat Tu: 
and Rio Grande Western, a 
6 miles which, with its railw 


no less than 175 miles from i! urney between 
Denver and Salt Lake City. 

In Great Britain the longest ‘nain-line tunnel 
is the Severn Tunnel of the V .R., between 


Bristol and Newport, 41 miles. This is followed 
by three tunnels from cast to west through the 
Pennines: Totley, L.M.R., 34 miles; Standedge, 
L.M.R. (one double and two single-line tunnels), 
3 miles; and Woodhead E.R. (two single-line 
tunnels), 3 miles. In view of maintenance diffi- 
culties and to accommodate the overhead con- 
ductors of the electrification scheme planned 
between Sheffield and Manchester, a new double- 
line Woodhead tunnel, costing £3,800,000, Mr 
begun in 1949. In the London Tube system, $ 
course, it is possible to make continuous te 
journeys of far greater length. The longest pe 
tube journey, which is a world's record for Eo 
tinuous railway tunnelling, is the 164 miles fr D 
Golder’s Green to Morden, via the Bank (s 

UNDERGROUND RAILWAYS). hould 

It has often been suggested that there sho 
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a Channel tunnel to connect England and 
ince, and, indeed, digging actually began 
ards the end of the 19th century. By 1882 

'r a mile had been bored on either side, from 
ngatte near Calais and from Shakespeare's 
ff near Dover. But the British Government 
vised the work to stop, because they were 
aid of losing the safety from invasion then 
ven by the Channel. Later schemes proposed 
tunnel 33 miles long and at least roo feet below 
ie Channel bed. They suggested that it should 

> under the control of the British War Office, 
id made so that, in emergencies, it could be 
ooded to stop the passage of troops. In 1935 it 
as estimated that such a tunnel would take 
ibout 8 years to build, and cost over £30 million. 
3. Roap Tunnets. There are several impor- 
tant road tunnels in England, usually under 
ivers and at points where the use of ferries has 
aused ‘bottle-necks’ in the flow of passengers 
ind goods on important arterial routes. The 
first tunnel roadway was made under the River 
Thames near the London docks; it was built by 
the famous engineer Sir Mare Brunel, and 
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opened in 1843. The driving of this tunnel, run- 
ning from Wapping to Rotherhithe, was made 
possible by the invention of the ‘shield’ by Brunel 
This early shield was a large rectangular frame- 
work containing thirty-six cells, erected below 
ground, facing the intended tunnel e dia- 
gram). 
clay in front of him to the depth of a few inches 


Then the cells, in groups of three, were pushed 


A man in cach cell scooped out the 


that much further forward, and the men started 
to scoop again, while other men lined the newly- 
cut tunnel with bricks and iron rings. Years 
later men devised the circular *Great-head' 
shield which cut tube railway tunnels under 
London. Brunel’s tunnel, though built for road 
use, now carries an. Underground railway to 
New Cross, Shortly before the First World War 
two road tunnels under the Thames were con- 
structed, at Rotherhithe and Woolwich. A 
tunnel for foot-passengers only, between the Isle 
of Dogs and Greenwich, was opened soon after 
the original one of 1843 

The tunnels described are undoubtedly notable 
engineering feats, but they have since been com- 


Stewart Balt 


BUILDING THE MERSEY ROAD TUNNEL IN 1930 


TUNNELS 
pletely overshadowed by the great MERSEY 
TuNNEL (q.v.), which links Liverpool with 
Birkenhead. 

'The Holland Tunnel and the Lincoln Tunnel 
take New York traffic under the Hudson river, 
and tunnels are used in Paris to by-pass the 
surface traffic. 


See also APENNINE; MERSEY; SEVERN; SiMPLoN Tun- 
NELS; UNDERGROUND RAILWAY. 
See also Vol. VIII: TunNELLING. 


TURBINE, STEAM, see Suir; see also Vol. VIII: 
STEAM TURBINE. 


TURBINE, GAS, see Gas TURBINE LOCOMOTIVE; 
Roan Transport ENGINES; AIRCRAFT ENGINES, 
Section 2; see also Vol. VIII: Gas TURBINE. 


TURKISH AND ALLIED LANGUAGES. 
Turkish (the language of Turkey), the language 
of the Turkic people of the U.S.S.R., the various 
Mongolian languages, and Tungus, which is 
spoken in part of Siberia, have all descended 
from one single language of long ago (see Lan- 
GUAGE, Hisrory or). These languages, which 
are members of the Turkic-Mongol-Tungus 
family, differ in many ways from languages like 
English. The words are complicated and are 
often formed by means of chains of suffixes. The 
Mongol word Gadzardagi, for instance, means 
*he who is on the earth' and is formed from 
Gadzar ‘the earth’, with da a suffix (or additional 
term) indicating ‘where’, and gi the relative 
pronoun (‘he who’), The same word in Turkish 
is yar-da-ki. The verb has many voices or moods: 
there are, for instance, not only passive, reflexive, 
and negative forms, but also forms for expressing 
the impossibility of an action. 

The largest branch of this group is the Turkic 
family. There are about 30 million speakers of 
Turkic languages, all members of the many 
Turkish races which inhabit not only Turkey 
itself but also parts of Russia, Siberia, and Mon- 
golia. The Mongolian languages are spoken by 
about 3 million people, in Mongolia and parts 
of Siberia and Tibet. The Tungus languages, 
which are spoken by probably fewer than a 
million people, mainly inhabitants of Siberia, 
include Manchu, which is spoken in Manchukuo 
(formerly Manchuria, then part of the old 
Chinese Empire). It has been a written language 
since the 13th century, 

See also LANGUAGE STRUCTURE. 


See also Vol. I: Turks; SOVIET CENTRAL ASIAN PEOPLES}; 
Moncots; SIBERIAN PEOPLES, 
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TURNPIKE. During the 17th century, when 
wheeled traffic was rapidly i: ising in Eng- 
land, something had to be do | improve the 
condition of the roads. It d reasonable 
that those who used them sh vay for their 
upkeep; so from 1663 a num «> of Turnpike 
Acts were passed, which firs de the local 
Justices of the Peace, and late: ls of trustees 
known as “Trusts’, responsib! ihe highways, 
and gave them the right to c« fees or ‘tolls’ 
from those who took wheeled v les or animals 
along the roads. The Trusts « d their tolls 
by having barriers built at various places along 
the roads. The first barriers were wooden bars 
studded with pikes, which turned on a pivot, $ò 
the barriers, and the highways on which they 


. Often little 
arriers for the 
nany of which 

»exagonal in 
'anded a view 


occurred, were called ‘turnpik 
toll-houses were built near the 
use of the keeper. These cottas: 
are still to be seen, were usual! 
shape, so that the windows cor: 
in all directions. 


When the fees collected wers ly spent, the 
condition of the highways rapidity improved; 
but unfortunately permission to levy tolls was 
granted to too many small Tru ind these did 
not always work together. The «umber of toll- 
gates increased until they | ne a great 
nuisance. In some districts there was a gate 
every 6 or 8 miles, and on one rosd to the north 
of London there were ten ga in 3} miles. 
This made travelling so slow and expensive that 
people began to protest. At the beginning of the 


18th century the tolls were quite moderate—a 
shilling was charged for a wagon, and sixpence 
for a coach; but as time went on the fees in- 
creased enormously, so that before long a coach 
drawn by four horses was paying as much as 

4d. a mile. In 1837 it was estimated that each 
coach running between London and Manchester 
was paying £1,700 in turnpike fees every year. 
The Trusts, also, were sometimes corrupt, levy- 
ing exorbitant tolls and not spending the money 
on the roads. In 1741, when extra tolls were 
levied on vehicles over 3 tons, gentlemen’s coaches 
and wagons on government business were exemp- 
ted from tolls, This privilege was much resented, 
and theturnpikesbecamevery unpopular. Insome 
places riots occurred and gates were broken down 
or burnt by the mob. Although the Government 
introduced severe penalties for rioters, even the 
death penalty, riots in Bristol in 1749 lasted for 3 
days and had to be put down by soldiers. 


A COACH ARRIVING AT A TURNPIKE 
A coloured engraving from Voyage en Angleterre by L. E. Lami, 1830 


As railway travel developed, the Trusts, many 
of whom had become bankrupt, were gradually 
reduced in number, until by 1859 almost all 
toll-gates had been removed from public roads 
in England, and the responsibility for high- 
ways was taken over by County Councils and 
later partly by the Ministry of Transport. Up 
to 1930, however, there were in Britain fifty-five 
private roads and eighty-eight bridges for which 
tolls were still levied; but these tolls also are 
being gradually done away with. 

See also Roaps, Britis; ROADS, MODERN. 


TWENTIETH CENTURY LIMITED TRAIN. 
It is said that no trip to the United States is com- 
plete without *riding the “Century” ' the famous 
luxury express of the New York Central System, 


which runs every night between New York and 
8 miles in 16 hours, 


Chicago, covering the 95 : 
travelling west, and in 15] hours travelling east, 


inclusive of all stops. The train has sixteen 
cars: single-room sleeping-cars of various types, 
dining, lounge, and buffet cars, and an observa- 
tion car at the rear end, as on many American 
trains. Two of the sleepers take the Santa Fé 
route to Los Angeles on the Pacific Coast. The 
principal rival of the ‘Century’ is the ‘Broadway 
Limited' of the Pennsylvania Railroad. Both 
use electric motors for running out of New York, 
but for most of their journeys powerful diesel- 
electric locomotives are used. 


TYPEWRITER. The first practical typewriter 
was manufactured in 1873; but as early as 1714 
an Englishman, Henry Mill, was granted a 
patent for ‘an artificial machine or method for 
the impressing or transcribing of letters singly 
or progressively one after another, as in writing’. 
No trace has been found of Mill’s machine, if he 
ever made one. 


TYPEWRITER 


» 


Crown Copyright 


HANSEN ‘WRITING BALL’ 1870-5 
This typewriter is said to have been the first actually 
manufactured and sold to the public. From an exhibit in 
the Science Museum, London 

For a long time inventors were most concerned 
with writing-machines for the use of blind people. 
By the middle of the 19th century there existed 
many different machines for making ‘embossed’ 
printing, the most successful being the BRAILLE 
writer (q.v.). During the 19th century various 
methods for typewriters were tried out, none of 
which proved satisfactory. 

On 1 March 1873, however, the firm of 
Remington & Sons signed a contract with two 
Americans, Scholes and Gliddon, to manufac- 
ture the first really practical typewriter. It had 
forty-four keys, providing only capital letters, 
and so arranged that the letters which most often 
occur together—such as T and H, S and T, 
O and N—were placed as far apart as possible. 
The reason for this was that adjoining type-bars 
(the little levers with the letters on the end) 
tended to catch on each other when moving at 
any speed. This arrangement of the letters on 
the keyboard, which varies with every language, 
continues in most typewriters to-day; although 
a different arrangement, for which greater speed 
is claimed, is used in some American offices. 
The type-bars were arranged in ‘basket? forma- 
tion, so that each letter strikes inward towards 
the same spot on a roller which carries the paper. 

Other designs have been used, including 
models with the letters set round the edge of a 
wheel, as in some 1gth-century telegraphic 
instruments. The Scholes and Gliddon type- 
writer, however, has proved to be generally the 
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most practical, and the history 
has consisted mainly of a seri 
upon this design. In 1880 th 
the ‘shift key’ made possible 
easily worked machine. Inst 

a separate key for every capit 
letter, these were combined in 
type-bar. By the pressing oí 
roller was slightly lifted and 
resulted; in its normal position s 
made. The next improvement 


the typewriter 
improvements 
troduction ot 
ore compact, 
of there being 
id every small 
two on one 
hift key, the 
apital letter 
all letters were 
s a machine 


which made it possible for the typist to see what 
he was writing—which had b impossible in 
the earlier machines. In th iseless’ type- 
writer, which appeared in 191 : type-bar of 
each letter is made very ligh d the rubber- 
covered roller replaced by ;etal one, to 
reduce the smacking sound the type-bar 
striking the paper. Light portable machines 
have been on the market since 1893. In 1935 
an electric machine was brougit! out, which does 
very fast typing of excellent quality. The keys 


lectric power 
ssion results, 
ip to twenty- 
i a time, com- 


need to be struck only lightly, : 
doing the rest. A very even 
and, with a specially hard rolle 
five carbon copies can be mac 
pared with the normal six or s 
The letters, numerals, and pu 
of all modern typewriters are 


ation marks 
ranged on the 


keyboard in a standard pattern. The typist has 
to memorize these, so that his fingers can find 
them automatically, while his s remain on 


his copy. This is called ‘touch typing’, and is 
essential for speed. A normal typing speed is 
about 40 words a minute, though an expert 
typist on an electric machine can work at some 
four times this speed. The paper is inserted 
round the roller fixed on a sliding carriage 
which moves from right to left as the keyboard 
is worked, When it reaches the end, a line space 
lever is pushed to move the paper up to a new 
line and return the carriage to the right. Ink is 
supplied from an inked ribbon which passes 
between the raised type-bar and the paper on 
the roller. The space-bar is pressed by the 
thumb between each word to make a white 
space. There is also a back-spacer so that the 
typist can go back to make a correction. 


Sce also SHORTHAND, 
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JNDERGROUND RAILWAY. Many large 
ities have railway lines which, in places, lie 
lightly or wholly below street level. An entire 
‘underground’ system is rare. In London, Paris, 
ind Moscow, electric railways of an ordinary 
type run below the surface in shallow tunnels 
and cuttings. ‘Subway’ lines in New York, a 
city built on rock, are only a few fect below the 
streets; in other American cities elevated rail- 
ways, carried on steel viaducts above the streets, 
were common, but many are now replaced by 
underground lines. London, however, with its 
clay subsoil which makes for easy tunnelling, is 
the one city with an extensive system of deep- 
level ‘Tubes’, which are literally circular pipes 
made of metal segments, into which a train will 
just fit. 

The first underground railways were shallow 
tracks, dug down from street level, and built for 
steam trains. They formed London’s ‘Inner 
Circle’, part of which was opened in 1863, and 
which was completed by 1884. Later, Tube 
railways burrowed 80 or 90 feet below ground 
level, to avoid interference with sewers, gas and 
electricity mains, and the basements of buildings, 
and also to lessen the vibration of buildings over- 
head when the trains were running. The first 
Tube, opened in 1890, ran under the River 
Thames from the City to the Elephant and 
c novelty of the *Two- 


Castle. In 1890 came thi 
penny Tube’, from the Bank of England to 


Shepherd's Bush, which followed for some years 
the French and American system of charging 
only one fare for any length of journey. ; 
The Tubes are too deep to be reached by stairs, 
except in an emergency. The lifts which used to 
carry passengers between the street and the rail- 
way platform have almost all been replaced by 
moving stairways (see LIFTS AND ESCALATORS), 
which keep the passenger stream flowing more 
smoothly. Some of the biggest stations have 
four escalators, two going UP and two down. 


UNDERGROUND RAILWAY 
There are many other devices for saving time 
on a journey. Most tickets at busy stations 
are bought from batteries of electrical ticket 
machines, which can give change up to a shilling. 
Each ticket price covers a zone, so that the same 
ticket will serve destinations in various directions. 

Train indicators on the platforms are auto- 
matically illuminated by each train as it 
approaches, the information having been elec- 
trically compiled at the start of the journey. 
When a train stops at a station, all its doors are 
slid open by compressed air under the guard's 
control. Wide double doors allow passengers to 
get in and out quickly, so that the train can 
start again in less than 25 seconds. Compressed air 
closes the doors, and the guard's starting signal 
cannot be worked until they are shut. Many 
stations have a ‘headway’ clock, on which the 
driver of an outgoing train can sec how many 
seconds ahead the previous train has left. If two 
trains are very close, the second one can start 
slowly, to save current and avoid being needlessly 
halted by a signal later on. AUTOMATIC Sio- 
NALLING (q.v.) is used in all Tubes, except at 
junctions. In addition, an automatic train-stop 


will pull up any train which has failed to stop at 
a signal. 

In some earlier Tubes the tunnel dipped on 
leaving a station, to help the train to gain speed, 
and rose on entering à station, 


to help the 


Erb opor 
DIAGRAM OF AN UNDERGROUND STATION 
. Entrance st from pavements; B. Subway under road; 
é si oer qaad roundabout; D. Escalator shaft; 
E. Circulating hall between platforms; F. Station tunnel 
section; G. Tunnel mouth 


UNDERGROUND RAILWAY 


Transport Execution 


THE PLATFORM OF A LONDON TUBE STATION 


braking. Modern trains do not need this assis- 
tance. The speed in the Tubes is seldom greater 
than 45 miles an hour, but on the ground-level 
sections of line in the outer suburbs, where 
stations are farther apart, trains may reach 
60 miles an hour. 

Many safety devices are fitted, including the 
‘dead man’s handle’. The driver applies current 
to the electric motors by a controller which is in 
the driver’s cab. This is fitted with a spring 
device on which the palm of the driver’s hand 
presses lightly. If the driver is taken ill and his 
hand falls from the controller, the release of the 
spring stops the current and applies the brakes. 
Two bare wires may be seen running along the 
wall of each tunnel, where they can be most 


an accident 
the bare wires 


easily reached by the train staf 
occurs, the pinching together 
by the fingers works a relay, which at once cuts 
off the current from the live rails in the section 
of line in which a train is standing. A telephone 
links the driver and guard of Tube trains; their 
voices can sometimes be heard from a small 
loud-speaker at the end of a compartment. 

Parts of London’s Tubes have been freed from 
noise by spraying the tunnel wall with asbestos 
fluff, to deaden sound, and by welding rails into 
continuous lengths to reduce the number 
joints in the rails. 

See also ELEcrRIC RAILWAYS; LONDON TRANSPORT. 


URDU LANGUAGE, see INDIAN LANGUAGES. 
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ACUUM BRAKES, se Brakes, Ramwar. 


'ATICAN LIBRARY. The Vatican, now à 
ny independent State in the centre of Roux 
v. Vol. HI), has been for centuries the official 
sidence of the Popes and their principal 
fficials, The library is in the north wing of the 
alace of the Pope. A wide corridor leads 
hrough a series of halls, each containing hun- 
ireds of cases of books, to the impressive Great 
Hall built in 1588 by the Pope Sixtus V. The 
walls, ceiling, and even the six large pillars which 
support the roof are covered with paintings by 
the great artists of the time. Round the walls 
stand ornamented cabinets in which the most 
important books and manuscripts in the library 
are kept, 


A GALLERY IN THE VATICAN LIBRARY 


VICTORY, HMA 
The Vatican bbrary orkqnstnd im col tiene 
of manucripes written im the enclby days of in 
Church by the diferent meas o4 enm 
were men of beara VIN in the low 
tyth century cataleqpand thene writes, huh 
became the inherited progerety od the Popes lo 
the 159 comtury Pope Nicholas V, goemai 
comadered the real foxcalbes ol thee busy ant 
5,000 volumws—a very lange mne jor thas 
days when all books had to be copond by hast 
and ordered many translations to be made 
Gradually the brary gre, becoming cme of tur 
great treavaren of Europe. Scthodary exce idene 
—many of them poor men whom the Chenh 
helped with grants of money whür they studtird 
were leouagph boes the 


Latin poet Virgil, and a §th-century volue of 
the speeches of the Roman statesman and orator, 
Cicero. 

See adno Lisa. 


VELLUM, m Parte. 


VICTORY, H.M.5S. Nelson's flagship, the fifi 
of her name in the Royal Navy, was launched 


Ninety guns, 32, 24, and t2 pounders, were 
mounted on three decks; thirty g2-pounders were 
mounted on the lowest deck, known as the gun 
deck; thirty 24-pounders on the middle deck; 
remaining twelve 12-pounder guns were mounted 


on the quarter-deck and forecastie. The Victory, 
of 186 feet and a beam 


of 52 feet, was colloquially a threedecket" ; in 
the Navy List she appeared as a ‘first rate. 


VICTORY, H.M.S. 


Maritime Museum 


H.M.S. “VICTORY? 
Painted by Monamy Swaine before 1800 


She was also sometimes called a ship-of-the-line, 
or ‘liner’, because she was of sufficient strength 
to lie in the ‘line of battle’, 

*First rates were commonly used as flagships, 
the ships chosen by the admirals who com- 
manded the fleet and who were distinguished by 
special flags. During her active career the Victory 
bore the flags of fourteen different admirals. Some 
of them, Kempenfelt, Howe, Hood, and St. Vin- 
cent, were among the most distinguished in our 
naval annals. Nelson, when a Commodore in 
H.M.S. Captain, wassummoned on board H.M.S. 
Victory to be congratulated by the Commander- 
in-Chief, Admiral Jervis, after the victory over 
the Spaniards off Cape St, Vincent in 1797. 
Nelson flew his own flag in the Victory from the 
time of his blockading of Toulon in 1803 until 
he died in her cockpit at the Battle of Trafalgar 
on 21 October 1805. The Victory was paid off 
from active service at Portsmouth in 1812, She 
has escaped being broken up, and to-day can 
be seen by visitors to Portsmouth Dockyard, 


; as at the 
! Napoleon’s 


carefully restored to her con 
Battle of Trafalgar when she ch: 
scheme for the invasion of England 


See also Vol. X; BATTLESHIP, 
See also Vol. V : Nexson. 


VIKING SHIPS, In the gth and roth centuries 
A.D. Norse sailors, commonly known to-day as 
Vikings, set out in their longships from the 
creeks and fiords of Scandinavia and Denmark 
in a series of adventurous journeys. ‘From E 
fury of the Northmen deliver us, O Lord! 
chanted the monks of the Scottish Isles whose 
monasteries early felt the heavy hand of "d 
plunderers. The Vikings were first reported o 

British shores in 787 when three longe 
appeared off the coast of Dorset, plundered, an 

went away, having killed the local mages 
Soon they were arriving in fleets of Severa 
hundred ships, killing and burning, and in PS 
cases settling in the country, until in er 
King Canute the Dane ruled over a unite 
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ngdom of Denmark, Norway, England, and 
;e Hebrides. The Vikings were merchants 

id colonizers as well as warriors and seamen, 

id their way of life depended to a great extent 

: their ships. They were splendid craftsmen. 

heir more distant voyages of discovery led to 
ie colonizing of Iceland, Greenland, and un- 
lentified localities in North America which they 
liscovered nearly five centuries before Colum- 
wus. Perhaps these transatlantic voyages are 
he most exciting achievement of the Vikings in 
nodern eyes, for great sailors such as Eric the 
ied, Lief the Lucky, Harald Haardraade, and 
thers crossed the ocean in open boats, not only 
n northern seas but also southwards as far as 
Constantinople. 

Actual examples of the Vikings’ ships can be 
scen to-day because of their habit, shared with 
the Saxons, of placing a dead chief in his long- 
ship (with all the ship’s gear on board) and 
covering the whole with soil to make a huge 
burial mound. When this soil was blue clay, the 
ship was sometimes preserved from decay; 
examples have been excavated almost intact. 
The few ships completely excavated date from 
different periods and follow a recognizable line 
of development. One ship, found at Gokstad in 
Norway, and preserved to-day in the Viking 
Ship Hall of Oslo University, dates from about 
A.D. 900. She is built of oak throughout, and her 
greatest length over all is 78 feet and breadth 
16 ft. gin. The ship is built up of planks 
nailed together by iron rivets. There are sixteen 
planks a side, the edges overlapping ‘clinker- 
built fashion. The keel has a length of 66 feet, 
and from the ends of the keel the stem and stern 
posts rise in easy curves. The midship section 
shows the sides flaring outwards. The general 
form of the ship is of a long open boat, broad in 
the middle, with low freeboard and with sharp 


VIKING SHIPS 
the easy lines suggest a fast and good seaboat, 
able to make long voyages in capable hands (see 
Fig. 1). A modern replica of the Gokstad was 
built in 1892 and sailed across the Atlantic: she 
is credited with having reached a speed of 
10 knots. There are sixteen oars a side, the 
oar-holes or rowlocks being placed in the third 
plank down from the gunwale, or upper plank. 
These oar-holes have cunning shutters fitted to 
them to keep the water out. ‘The oars are about 
18 feet long, and could be handled by one or 
two men as required. It is thought the rowers 
sat on benches, though these have not been 
found. The single mast was stepped amidships 
and arranged so as to be easily lowered; one 
square sail was probably set with a yard. 

We learn from the Norse sagas that Viking 
ships were rated according to the number of 
spaces between the rowing benches or thwarts, 
This space was called a nim: the word ‘room’ is 
used to-day by English fishermen in the same 
sense, meaning the space between the thwarts 
(or benches) in open boats. The Gokstad ship, 
with sixteen oars a 
side, was a ship of 
sixteen ‘rooms’. The 
construction of the 
ship is perfectly adap- 
ted for a seagoing 
vessel which does not 
carrycargoand which 
must on occasions be 
hauled out of the 
water. Iron spikes 
secure the ends of the 3 
planks to the stem and stern posts. The ribs or 
timbers are fastened to the upper two planks 
by tree nails (wooden pins), and to the remain- 
ing planks by lashings made of flexible twigs (see 


FIG, 2. MIDSIIP SECTION OF 
THE GOKSTAD SHIP 
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FIG. I. RECONSTRUCTION UF THE GOKSTAD SHIP 
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FIG. 3. FIGURE-HEAD OF OSEBERG SHIP, A.D. 850 (LEFT), AND 
CARVING OF THE SAME DATE 


Fig. 2). Shields were found fixed along the 
gunwale and are painted alternately yellow and 
black. 

The sagas tell us how the Vikings delighted in 
brave ships, with carved animal or serpent figure- 
heads surmounting the stemposts, and the carved 
tail-end of the animal at the sternposts, the ships 
gay with bright shields and decorated sails. The 
figureheads were passed on from favoured ship 
to favoured ship, and some of these carved heads 
survive (see Fig. 3). The ship was steered by 
means of a special oar or paddle slung over the 
starboard or ‘steerboard’ quarter (the right-hand 
side). The helmsman grasped a tiller which 
came inboard across the stern of the ship (see 
Fig. 4). The Gokstad ship was fitted with an 
awning, but had only a light deck, laid between 
the beams which passed across the ship between 
the ribs. At the bow and stern this deck was 


FIG. 4. RUDDER OR STEERING BAR OF THE GOKSTAD SHIP 


higher and of a more permanes: nature. Iron 
anchors are found in the ship: -«cavated, and 
also the remains of small b which were 
carried on board at sea. No bt the ship’s 
company lived roughly and ! y when com- 
pelled to keep to the sea; but : possible the 
Vikings seem to have cooke: r meals and 
slept ashore. 

The Gokstad ship is small, ay have had 
a crew of seventy men. Olaf ason’s ship, 
the Long Serpent of A.D. 10 rried thirty- 
four pairs of oars, while Kin: nute, we are 
told, had a ship of sixty pairs of cars, which must 
have been some 300 feet in lengt. The Gokstad 


is probably typical of the r: smaller and 


commoner Viking ship, the s f craft with 


gaily coloured sails in which America was first 
discovered by Norsemen and i: ch the Viking 
pirates sailed from the Baltic :o the Medi- 


terranean. 


See also Sartinc Surs. 
See also Vol. I: Danes; Norwecu 


VOICE. When man had achieved SPEECH, the 


sounds he uttered became very complicated. 
Various kinds of ArrHanrv e devised to 
record the spoken word, and cowiinuous changes 
in the fashions of Speniinc («5.v.) show the 


difficulty of keeping pace with the delicate 
changes in the human voicc. 


x. PHONETIGS is the science which studies 


spoken sounds, classifies them according to the 
part of the mouth used in making ‘hem, and ob- 
serves what happens when sounds are strung 

hen we wish 


together in spoken sentences. 
to speak, we draw in extra air through mouth 
and nose, and expel it again as breath, through 
the wind-pipe, throat, and mouth. The top of 
the wind-pipe, which is known as the larynx, 
contains two folds of muscular tissue (the ‘vocal 
cords’), one on each side. These folds normally 
lie apart; when we want to speak, their free edges 
draw near to each other. The breath, passing 
through the chink between these edges, causes 
them to vibrate. This vibration, which is ee 
beginning of a spoken sound, is carried pra 
by the stream of breath into the throat an! 
mouth, which act as a megaphone and ince e 
the volume of sound, helped by the resonance 0 
the hollow bones over the eyes (sinuses). 
Several parts of the mouth affect the spoken 
sound (see Diagram). First comes the soft pu 
the soft muscular end of the roof of the mout 


Tese 
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DIAGRAM OF HEAD AND THROAT 
Si. Sinus; V. Nasal cavities; H. Hard Palate; S. Soft Palate; 
M. Mouth; T. Tongue; V. Vocal Cords; L. Larynx 


hanging over the throat. Normally this stands 
away from the back of the throat, allowing the 
breath to pass to the nose. When we are speak- 
ing, the soft palate reaches back to close the nose 
channel, so that our rising breath is forced out 
through the mouth where it can be shaped into 
speech sounds. The soft palate is lowered (allow- 
ing some breath to pass out through the nose) 
for only three sounds in the English language— 
‘m’, ‘n’, and ‘ng’. That is why a cold in the head 
and a blocked nose makes it difficult to pro- 
nounce such sounds properly, and the word 
‘money’ sounds like ‘buddy’. Inother languages, 
such as French, there are more of these nasal 
sounds than in English. 

Several distinct parts of the tongue are used 
to shape sounds. We can raise and lower the 
tip or the middle (leaving the tip touching the 
lower teeth) or the back or sides, each movement 
producing a different sound. We can add to the 
number of sounds by dropping the lower jaw, 
which increases the size of the inside of the 
mouth. The lips give the final shape to sounds 
passing between them, particularly to vowel 


VOICE 
sounds. They can be stretched, as in a smile, or 
rounded as for whistling. Every change of 
position between those two extremes produces 
a slightly different sound. 

In spoken English, as distinct from the written 
alphabet’s five vowels, there are twelve vowel 
sounds, besides nine diphthongs (a tongue-glide 
from one vowel to another, as in *boys'). One 
vowel sound, known as the ‘neutral’ vowel, is 
the sound uttered in English when any short 
unstressed vowel is spoken—as in the second 
syllable of ‘written’, ‘madam’, ‘cannon’, and in 
the first syllable of ‘enough’ or ‘about’, and in 
the two central syllables of ‘Adam and Eve’. 
The neutral vowel sounds the same no matter 
how it is spelt. There are twenty-six consonant 
sounds in spoken English. Several written letters 
have more than one sound. ‘G’ may be ‘hard’ 
as in ‘go’, or ‘soft’ as in ‘general’, ‘Th’ may be 
‘voiced’ as in ‘then’, or ‘voiceless’ as in ‘thin’. 
Thus there are forty-seven English speech sounds 
or ‘phonemes’: each sound into which a spoken 
language can be broken up is called a phoneme 
(ste LANGUAGE STRUCTURE). A complete set of 
phonemes makes up a phonetic alphabet. Almost 
every dictionary contains a list of model words 
showing how the editor has tried, with printed 
letters or symbols, to represent every spoken 
sound. Some dictionaries use ordinary letters 
with various kinds of accent marks, such as á à à 
à à à; others use more elaborate systems. The 
phonetic alphabet of the Oxford English Dictionary 
includes the following signs for some of the con- 
sonants: f for the ‘sh’ sound in ‘shop’, 3 for the 
‘g’ sound in ‘vision’, p for the ‘th’ sound in ‘thin’ 
and 0 for the ‘th’ sound in ‘then’, and the follow- 
ing for some of the vowels: ü* for the sound in 
‘poor’, it for that in ‘pure’, and æ for that in 
‘man’. 

Phonetics also records the way that sounds are 
changed by other sounds which come before or 
after them. For instance, ‘oo’ is not always pro- 
nounced in exactly the same way. Between the 
‘oo’ in ‘moon’ and in ‘goose’ there is a slight 
difference, the consonants before and after caus- 
ing the tongue to be in a slightly different posi- 
tion. In practice, however, the car does not 
detect the difference, and the ‘oo’ of ‘moon’ and 
of ‘goose’ are regarded as the same phoneme. 

2. Accent. Spoken sounds are not uttered 
with dead regularity like the ticking of a clock. 
In most languages people tend to emphasize a 
word or a syllable, or even part of a sentence, 


VOICE 


Sometimes one word is uttered more loudly than 
another; or an important word may be said very 
slowly. Sometimes a word or a syllable is spoken 
at a special musical pitch. All spoken emphasis 
of this kind is generally referred to as ‘accent’. 
The word is also often used to describe the 
peculiarities of a person’s speech, including not 
only peculiar alterations of stress or pitch, but 
also mispronunciations, or pronunciations and 
intonations peculiar to DrALECT (q.v.). Thus a 
Scotsman who ‘rolls his r’s’, thus showing that 
he comes from north of the Tweed, is said to 
speak English with a ‘Scottish accent’; a Lon- 
doner who talks like Eliza in Shaw's Pygmalion 
is said to have a. ‘Cockney accent’; and an 
Englishman speaking a foreign language may 
apply his native pronunciation and intonation 
to the foreign tongue, and so to speak it with ‘an 
English accent’. 

Jn classical GREEK (q.v.) and some other 
ancient languages, words had a well-marked 
musical accent or intonation. In modern 
CrnzsE (q.v.) intonation is part of the word- 
form and affects its meaning: for example, the 
Cantonese word fan means either ‘powder’, 
‘sleep’, ‘burn’, ‘brave’, or ‘duty’ according to the 
tone in which it is pronounced. In English, 
French, and many other languages, intonation is 
used to mark emphasis (in English, usually a 
high pitch), punctuation (for example, a falling 
tone at the end ofa statement), and expression (a 
phrase like ‘a fine fellow!’ can express praise or 
sarcasm according to the intonation we give it). 
But in most modern European languages stress is 
more important than musical pitch. All INpo- 
European languages (q.v.) showed, at an early 
stage, a tendency to throw the stress back 
towards the beginning of a word; and in the 
Germanic languages, of which English is one, it 
now normally falls on the first syllable of a word. 
The chief exceptions in English to this rule are: 

(a) Words of English. origin with adverbial 
prefixes that have lost their adverbial or pre- 
positional force, such as understand, indéed, 
to-day. 
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(b) Words borrowed from ice Jan- 
guages, such as FRENCH (q h loan- 
words at first kept the stress t syllable, 
but by the 15th century at t 1e stress 
had usually shifted to the fi: cept in 
words compounded with a pr s com- 
mand, reply. Later French have 
usually kept their French st: 'quétte, 
promenade, though short v ive come 
into common use, and th: words, 
often follow the English pa «ample, 
chaüffeur, gárage, pétrol, m nt, and 
énvelope. 

Words borrowed from I eek (as 
well as some borrowed th:o ‘rench) often 
show variation even in sí cech (for 
example, laboratory or lab . In long 
words the stress tends to be o: ird syllable 
from the end (photógraphy) t in words 
ending in -ic, when it is on the ne, asin 
geométric. 

There is at present a ten shift the 
accent forward in many-sylla s of classi- 
cal origin—to say hospítabie ist, instead 
of as formerly, hdspitable, i This 
avoids a series of weakly stress’ les, which 
tend to become shortened 2 ;ctimes lost: 
laboratory tends to becom: ry, just as 
boatswain became bos'n. I: ‘ican speech 


ain stresses as 
nt sometimes 
or a verb; for 
©, but ‘I will 


long words tend to have t« 
in nécessáry, ádvertísement. 
varies if a word is used as a n 
example, we say ‘a safe conc 
condüct you there’. 

Sentence-stress is usually governed by mean- 
ing, though also by contrast and rhythm. The 
main word is emphasized by being given a 
stronger stress than the rest, and often a distinct 
intonation. Thus, in a sentence like ‘What shall 
I do with this boy?’ almost any word can bear 
the chief stress, according to the point of the 
question, 

See also ENGLISH LANGUAGE. 


VOLAPUK, see INTERNATIONAL LANGUAGES. 
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WAGON, see CART AND WAGON. 
‘WALKIE-TALKIE’, see TELEPHONES, MOBILE. 


WAVE-LENGTHS (WinELzss). Every wireless 
transmission consists of a series of electrical 
oscillations or vibrations. If the rate of oscilla- 
tion of a transmitting station is known, and if 
one adjusts or ‘tunes’ a receiving set to the same 
rate of oscillation, one can hear the transmission 
—provided, of course, that the receiver is strong 
enough to make the transmission audible. 

Wave-lengths range from very short to very 
long (see Wave Morton, Vol. III). The real 
difference between short and long waves lies in 
the frequency of their oscillation, or electronic 
vibrations. It happens that a long-wave trans- 
mission oscillates comparatively slowly; for in- 
stance, by the time it has travelled 10 miles 
(17,600 yards), a 3,000-metre wave (3,280 yards) 
will have vibrated about five times, or once 
every 2 miles (actually 3,280 yards 5 equals 
16,400 yards). But a 30-metre wave is 100 times 
shorter than a 3,000-metre wave. It will there- 
fore vibrate 100 times more often in travelling 
any given distance; in travelling 10 miles it will 
vibrate 500 times. 

One may compare wireless waves with waves 
in water, as far as this simple arithmetic goes. If 
one starts tiny ripples in a hand-basin while 
washing one’s hands, it will be seen that the 
length of a wave or ripple (that is the distance 
from crest to crest of two adjoining waves) may 
be only a quarter of an inch. Such a wave will 
rise and fall (vibrate) a couple of dozen times 
before reaching the side of the hand-basin 


6 inches away. But a large wave at sea may be. 


20 feet from crest to crest, that is, nearly 1,000 

times longer than the tiny quarter- nch wave in 

the hand-basin. The larger wave will rise and 
4852.4 


WAVE-LENGTHS 
fall (vibrate) only once in that distance. The 
tiny wave, if it had travelled so far, would have 
vibrated nearly 1,000 times. So that talking 
about the ‘length’ of a wireless wave is only a 
way of describing the frequency of vibration of 
a transmission. It is a very old-fashioned way 
to describe it, dating from the early days of wire- 
less when the nature of waves was less understood 
than now; the word is retained, out of habit, by 
the general public. The term used by modern 
radio engineers is ‘frequency’, that is, the number 
of vibrations a second that the transmitter sets 
up in the air, Frequency is expressed in ‘kilo- 
cycles’, ‘Kilo’ is from the Greek word for 1,000, 
so 75 kilocycles means 75,000 vibrations or 
oscillations a second. This would be equal to a 
wave-length of 4,000 metres. 

With the growth of wireless Te:zorapny, and 
later of Broapcastino (qq.v.), the principal 
countries were obliged to discuss with one 
another the use of the various wave-lengths. 
European broadcasting organizations, warned 
by the example of America, where so many 
stations began to broadcast that most listening 
was jammed, met in London in 1925 and set up 
an International Broadcasting Union, with head- 
quarters in Geneva. The Union made a plan 
providing each country with wavebands free 
from interference by others, and set up a check- 
ing post which warned stations when they 
strayed from their wave-lengths. Changes are 
periodically made as the result of international 
agreement—for instance in 1950 some B.B.C. 
station wave-lengths were altered. 

Various groups of waye-lengths were classed 
together as wave-bands. It was agreed that the 
long waves (now reckoned to be those above 
3,000 metres in length) should be used for 
medium and long distance communication from 
station to station; the medium waves (100- 
3,000 metres) for broadcasting, marine and air- 
craft communication, and direction-finding; the 
short waves (10-100 metres) for long-distance 
broadcasting, and communication from station 
to station; and the ultra-short waves (below 
10 metres) for short-distance communication, 
‘TELEVISION (q.v.), and aircraft-guidance systems 
(see Navication, Am). Mobile military units, 
‘walkie-talkie’ systems, and the wireless cars of 
the police, for example, operate on these waves 
(see TELEPHONES, MOBILE). 

The very first experiments in wireless had beer. 
made on wave-lengths of only a few metres. bur 
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the scientists found they could transmit farther 
with longer waves, and for many years they 
worked on medium and long wavelengths. It 
was Marconi (see WinELES, History OF), in 
making tests for army signalling during the First 
World War, who revived interest in short waves. 
The wave-bands now given to sound broad- 
casting on short waves—are the 11, 13, 16, 19, 
25, 31, 41, and 49 metre bands. 

Waves of under a metre offer a field for more 
experiment. Meanwhile there are still not 
enough wave-lengths for all thestations that want 
to broadcast. 


Sec also WrnLEsss, Hisrory or; SHORT-wAVE WIRELESS. 
See also Vol. III: Wave Morion. 


WEIRS, see Locks AND WEIRS. 


WELLAND CANAL, This canal is an impor- 
tant trade link between Canada and the U.S.A. 
It forms part of the great chain of waterways 
which stretches for 2,339 miles, from the Straits 
of Belle Isle at the entrance to the Gulf of St. 
Lawrence, along the St. Lawrence river, and 
through the Great Lakes to Duluth on Lake 
Superior. The Welland Canal is built across the 
high ground which separates Lake Ontario, 


where the St. Lawrence rises, í 
It is valuable not only to 
shortens the journey from Liv 
land to Duluth or Chicago v 
about 450 miles, and ships car 
direct from Manchester to por 
inside the American continent. 
The canal was built in 1829 b 
Canal Company. At first it stret 
Port Dalhousie on Lake Ontario 
Robinson on Chippewa Creek, 
to the Niagara river, above the I 
it has been rebuilt several tim 
enlarged and extended. In 1841 
by the Government of Uppe: 
rebuilt it three times. The final car 
in 1932, has a depth of 30 feet, ar 
each 829 by 84 feet, capable of a 


all but a very few of the larges: 


world. The lock gates are of steel 


much as 425 tons each, 11,000 ho: 
needed for opening them and fo 
canal. The canal is crossed by 2 
The Welland Canal is ice-b: 
5 months of the year, and it is 
north by the shallowness of thc 
St. Lawrence. The largest lake v 


National 


: ^ LOCK ON THE WELLAND CANAL 
A railway bridge spanning the canal is lifted to allow a lake freighter to pass 
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Im Board of Canada 


(qq.v.). It belongs to the British Brythonic 
group, and it has grown from language 
spoken by the Ancient Britons at the time of the 
Roman invasion. This language borrowed a 
number of Latin words during the 


i 


Saxons speaking a GERMANIG language (q.v). 
the language of the Britons died out i 
greater part of the country, but survived 


legendary hero, King Arthur (se Mepmvat 


Romance, Vol. XII). f 
When Wales was united with England in 1536, 
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In words of more than one syllable the accent 
normally comes on the last syllable but one: for 
example, tref ‘town’, cdrtref ‘home’, cariréfi 
‘homes’. In certain circumstances the first con- 
sonant undergoes a change known as ‘initial 
mutation’: for example, pen ‘head’, fy mhen ‘my 
head’, ei ben ‘his head’, ei phen ‘her head’. As a 
rule the subject comes immediately after the 
verb, and if the subject is a noun, the verb is 
always in the singular even if the subject is 
plural: for example, Gwél y dyn y plant ‘The man 
sees the children’, and Gwél y dynion y plant ‘The 
men see the children’; but when the subject is a 
pronoun, the verb agrees with it in number: 
Gwél ef y plant ‘He sees the children’, and Gwélant 
hwy y plant ‘They see the children’. 

See also Vol. I: Wersn. 


WHEEL. The wheel has been described as the 
one thing man has invented entirely by himself, 
with no hint from anything found in nature. 
Certainly the idea of it had never occurred to 
any of the original inhabitants of the Americas 
until it was introduced from Europe in the 


A CART WHEEL; B DISK 
WHEEL; C BICYCLE WHEEL 
WITH TANGENTIAL SPOKES; 
D BICYCLE Hum suowrmwo 
BALL-BEARINGS 
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16th century, although high ci. ns had 
flourished there for centuries, : it. skill 
had been reached in building, iking, 
metal-working, and other arts. | estern 
hemisphere wheeled chariots we many 
thousands of years ago by the ar syria 
and Egypt, and no doubt crude heels 
had been helping farmers to har: crops 
in even earlier times. 

The idea of the wheel probaly! from 
the use of rollers to help in moving | ights 
such as dug-out canoes or bloc! iding 
stone. But the tree-trunk roller : come 
a wheel until someone had thou pping 
away the middle part to leave o: e with 
a disk wheel at each end. Thi en be 
fixed beneath a SrzpoE (q.v.), ma it into 
a wheeled vehicle. 

Fixed axles, on which the sep wheels 
revolved, no doubt followed wher ` one- 
piece axle broke or wore throi re it 
rubbed in its bearings. The nex: i ment 
would be to make a stronger, |i vheel. 
Some of the very earliest pictui -hariots 
show the form of construction ; still 
followed in the wheels of farm car wheel- 
barrows. The central hub, stock ave is 
socketed to receive the spokes, the nds of 
which are held in a circular band ip ofa 
number of curved pieces of wood : lloes’ 
(pronounced ‘fellies’). Round the» ı metal 


and 


tire is put on while hot so that it may «ok 
grip tight as it cools. 

The steel tires of railway rolling 
shrunk on in exactly the same way, thoug 
the rest of the wheel is also made of metal 


The 
tires of these are not flat, but have a rib or 
‘flange’ running round the outer face for the 
purpose of keeping them on the rails. The 


flanged wheel dates only from 1800, when it was 
invented by William Jessop. Some 40 years 
earlier the practice arose of casting a flange 
along the whole length of the rails (which were 
therefore like the letter L in section) to keep 
flat-tired wheels on the track (see RAILWAYS, 
History or). 

The invention which did most to lessen the 
work needed to move a wheeled vehicle not 
running on rails was that of the pneumatic tire, 
first used successfully by J. B. Dunlop of Belfast 
in 1888 (although an English patent for the idea 
had been taken out 40 years earlier). When a 
solid tire meets a small obstacle, such as a hard 
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ETRUSCAN CHARIOT MADE 550-540 B.C., OF WOOD WITI BRONZE SIDCATHING 


stone on the road, it has to ride over it: that is 
to say both the wheel and its load have to be 
taken up a tiny hill. But a pneumatic tire, if the 
stone is not too big, is able to absorb it into its 
own circumference while it passes over, merely 
suffering a slight increase in the pressure of the 
air inside for a moment. The saving of work 
and the increase of speed were even more 
valuable to the early cyclist, for whom this kind 
of tire was originally made, than the increased 
comfort given by its cushioning effect. 

The invention of ball-bearings had reduced 
enormously the friction between hubs and axles 
(see Beartncs, Vol. VIII). The improvement 
can easily be seen if the wheels of a bicycle and 
of a wheelbarrow be set spinning at the same 
speed and notice be taken of how much sooner 
the latter stops. These bearings, too, were first 
perfected for the benefit of the cyclist. 

We have seen how the first wheel or disk of 
solid wood was replaced by the spoked wheel, 
which was far stronger and lighter, but still 
fairly heavy. The spokes had always to be stout 
enough to bear the weight pressing down from 
the axle. So a still lighter wheel was invented to 
reduce the cyclist’s work—the wire wheel in 
which the spokes are of steel wire and the weight 
of the axle hangs from the rim above instead of 


pressing on it below. At first these spokes were 
fitted pointing straight at the centre of the wheel, 
but later, ‘tangent spokes’, as shown in the dia- 
gram, were invented. By this means the twisting 
forces between the axle and the rim, due either 
to pedalling or braking, were also converted into 
straight pulls, thus allowing the spokes to be 
made still lighter. This is the latest form of wheel, 
to be found on the majority of motor-cars to-day. 
Heavy-duty vehicles, however, usually have disk 
wheels made with solid steel pressings instead of 
spokes, often lightened by being cut away in 
places. 
See also Cart AND WAGON; Bicycin; MoTOR-CAR. 


WIRELESS EXCHANGE, see REDIFFUSION. 
WIRELESS TELEGRAPHY, HISTORY OF. 


Wireless was not invented. It was the result of 
many years of thought, discussion, and practical 
experiments by many people in several countries. 
Most of those early experimenters and thinkers 
were concerned only with their own problems of 
magnetism, astronomy, or mathematics, and did 
not know to what their thoughts would lead. 
The idea that messages might one day be sent 
without wires was not held until the last quarter 
of the 19th century (although it was known 
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.— Marconi's Wireless Telegraph Co. 
MODEL OF THE TYPE OF WIRELESS TRANSMITTER FIRST USED 
BY MARCONI, WITH COPPER SHEET AERIAL 


earlier that electrical activity could be detected 
at a distance). It was even later that men began 
to think of the idea of broadcasting actual sounds, 
such as music and spoken words. 

All through the 19th century men had been 
experimenting with the recently discovered forces 
of Eecrriciry and Macnetism (qq.v. Vol. III). 
In 1864 a British physicist named James Clerk 
Maxwell (1831—79), Professor of Experimental 
Physics at Cambridge University, proved by 
means of mathematics the existence of those 
electro-magnetic disturbances in the air that we 
call ‘waves’ (see Wave Motion, Vol. III). He 
did more: he showed that these waves obey the 
same natural laws as Licur (q.v. Vol. III), and 
that they travel at the same speed— 186,000 miles 
asecond. It was a masterly feat of pure mathe- 
matics, for he used no apparatus in reaching his 
conclusion. 

Clerk Maxwell’s theory received practical 
proof 24 years later from a German named 
Heinrich Hertz. He set up two rods, each with 
a knob at the end, and applied to the knobs an 


electrical current, doing so through 


cuon 
coil, which had the effect of the 
strength of the current. The curr wt $0 
strong that it jumped across th veen 
the knobs, making a spark. | hort 
distance away from this apparat t up 
an exact copy of it. He found n he 
made a spark with the first ma rent 
was caused in the second mac! pro- 
ducing a spark. The German sci ibed 
the result of his experiments as ‘t! ding 
of electric force’ ; it was the great B itist, 
Lord Kelvin, translating Hertz’s port 
into English, who first used th ther 
waves’. (Scientists thought for a that 
some substance must exist throu uni- 
verse, to which they gave the n: ether’. 
It was thought that wireless w light 
waves were waves ‘in the ether’. I relief 
in the existence of the ether wa ned.) 
The waves set up by Hertz wer: short 
in length—about 12 inches. Alth vaves 
were projected only the length tory, 
we can say that at that momen come 
munication' came into being. 

Hertz's great achievement led : ienti- 
fic study of wireless waves, and : ctical 
things happened, One was the ma : kind 
of wave-detector known as a ‘cci Men 
already knew that if small loose p: some 
material which was a conducto: tricity 
(such as powdered carbon, or iro were 
placed in the path of an electri t, the 
passing of the current caused th les to 


stick together, or ‘cohere’, and so form a solid 
conductor of electricity. Towards the end of the 
century Sir Oliver Lodge of Britain, and Profes- 
sor E. Branly of France, made use of this fact 
in the invention of coherers. These were short, 
tube-like containers, carrying loose particles 
which would respond to the currents set up by 
Hertzian waves. By this time, ordinary tele- 
graphy over an electric wire had made scientists 
and inventors familiar with the Morse Cope 
(q.v.). They therefore sought ways of sending 
out groups of waves to represent the dots and 
dashes of the code, and also ways of making the 
tiny currents work a Morse ink-writer, printing 
the dots and dashes on a strip of paper (se 
TELEGRAPHY, HISTORY OF). 

Sir Oliver Lodge, in 1894, first showed how 
the waves could be used as signals or messages; 
using Branly's coherer to do so—although, as he 
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:dmitted later, he did not know the great mean- 
ng of his discovery. In Russia, in 1895, Pro- 
essor A. Popoff, usi 
method of recording lightning flashes and 
howed how to use this method for signalling. 
At the same time Marconi, a young electrician, 
was at work in Italy, and early in 1895 he made 
: device like Popoff's, but which was expresily 
meant to send and receive electro-magnetic 
signals. His work brought practical wireless 
ommunication into sight; from then on he was 
the leading experimenter in wireless telegraphy. 
In 1896, when he was only 22 years of age, he 
came to England; there he received help from 
the Chief Engineer of the Post Office, Sir Wil- 
liam Preece, who had himself been studying the 


with 
another. That meant that it was hard for a 
receiver to pick up only the wanted signal, and 
not others. In 1897 Sir Oliver Lodge supplied 


customary, because scientists then thought that 
the longer the wave, the longer the distance the 
signal would travel. 
proved wrong (see WAVE-LENGTHS). 4 

The 'spark' method of transmission continued 
in use for many years; (because of this ships 
operators, the chicf users of wireless, were called 


the spark. It became the aim of scientists to 
transmit not a mere serics of sparks in a wave, 
but a continuous wave. That would mean, 


ally increased 4 
eem Meg and at last the continuous 
wave was to be generated; of 
to the immediate discovery of a way of trans- 


mitting speech. 
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after Marconi’s arrival in England in 
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- Marconi^ s aph Co. 

SOME OF THE APPARATUS AT POLDHU WIRELESS STATION USED BY MARCONI FOR THE FIRST TRANSATLANTIC TR 1901 
i 1 m 

On the left are the transformers. The banks of condensers are in metal containers on the wooden rack. ght is 


the spark-gap, consisting of two steel spheres mounted on insulating rods 


plain, the first British merchant vessel to be 
equipped. 

The year 1901 was a milestone. On 12 Decem- 
ber, using an aerial hung from a kite, Marconi 
and two assistants listened at St. John's, New- 
foundland, to the ‘dot-dot-dot’ of the letter ‘s’ 
in the Morse code sent across the Atlantic from 
a station in Poldhu, Cornwall, nearly 2,000 miles 
away. It was 6 years, however, before the first 
public transatlantic service was opened be- 
tween Glace Bay in Canada and Clifden in 
Ireland. 

Marconi's feat raised a question of vital inter- 
est to the scientists. Clerk Maxwell had shown, 
and Hertz had confirmed, that wireless waves 
must travel in a straight line. But the earth is 
round. How, then, did the waves, in their 
journey from Britain to America, get over the 
bulge of the earth's surface? If one drew a 
straight line through the earth from the British 
Isles to America, the line would be nearly 2,000 
miles long and the bulge 200 miles high. 


A British physicist, Oliver Hea 
American, Dr. A. E. Kennelly, 
question in 1902. Each, indep: 
almost at the same time, put forwarc 


some kind of layer in the upper phere, 
miles above the earth, that had th« perty of 
stopping the waves in their upward and 


turning them back towards the earth, just as a 
hand mirror would reflect a beam oflight. Thus, 
they said, the waves travelled on in a series of 
bounces between earth and sky. In spite of early 
doubts this theory had to be accepted; 23 years 
passed before the existence and height not only 
of the Kennealy-Heaviside layer, but of others 
above and below it, were proved by another 
British physicist, Sir Edward Appleton. He 
proved that each of these layers in the ‘iono- 
sphere’ (as the region in which they exist has 
been named) had an effect on the movement of 
wireless waves. Recent knowledge of their 
behaviour and properties has explained not only 
how the waves travel around the world, but the 


489 WRECKS AND WRECKERS 


reasons for other phenomena, such as the fading 
of signals. 

Between 1907 and the end of the First World 
War, wireless telegraphy spread a network of 
communication over the world. In 1919 a mes- 
sage from England was received by wireless 
telegraphy in Australia. The war itself had 
proved the value of wireless to the armed forces, 
and stimulated developments which were to lead 
to wireless telephony and then to broadcasting 
—though that was not thensuspected (see SPEECH, 
‘TRANSMISSION OF). 

The ways in which the electro-magnetic waves 
may be used are beyond count, for even yet their 
value is only partly known. Their value to 
navigation reached a spectacular climax in the 
development of radar (radio-location) before and 
during the Second World War. By 1945, a vessel 
at sea in fog could ‘see’ its way past obstacles 
such as icebergs; an aircraft in flight above thick 
cloud could ‘see’ when it crossed a coastline. 
Both could obtain an accurate ‘fix’ of their posi- 
tion at any instant, and could be guided to port 
or airfield by a radio beam (see NAVIGATION, 
MARINE, and NAVIGATION, AIR). The ‘beam’, 
which is a concentration of waves on a selected 
object or area, is the basis of international com- 
munication by two-way telephony (see SHORT- 
Wave WinELEs). Wireless waves are used to 
carry still pictures from one side of the globe to 
the other (see PICTURE TRANSMISSION); to control 
mechanical apparatus many miles away (remote 
control); to give information to mobile police 
units so swiftly that criminals have been caught 
as they were leaving the scene of their crime (see 
TELEPHONE, MOBILE); to ascertain differences 
in longitude and latitude; to track the path of 
electric storms; and to be one of the principal 
means of entertainment for people all over the 
world (see BROADCASTING PROGRAMMES, Vol. IX). 
Recently the further service of TELEVISION (q.v.) 
has been developed. 

See also SPEECH, TRANSMISSION OF; BROADCASTING, His- 


TORY OF. 
See also Vol. VIII: RADIO. 


WRECKS AND WRECKERS. 1. WRECKS. 
The causes of shipwreck are many and, in 
spite of all the safety devices and scientific aids 
to navigation of to-day, ceaseless vigilance is 
needed to preserve ships from disaster. Ship- 
wrecks are most often caused by striking a rock, 
perhaps through an error of judgement on the 


part of the master, an incorrect chart, or a break- 
down of the engines. Collision between two 
ships, often in fog, has accounted for almost as 
many wrecks, Collision with icebergs has cost 
thousands of lives, and was responsible for the 
loss of the Titanic (see CLIMATE AND COMMUNICA- 
TIONS, Section 3); and fire at sea, especially 
common in the days when ships used oil lanterns, 
has proved even more deadly. Ships may also 
be overwhelmed in typhoons and hurricanes, 
capsize because their cargo is carelessly loaded, 
or founder as a result of bad leaks. 

In the late 18th century repairs to the bottom 
of a ship were carried out by heeling the ship 
over. This was usually done by shifting ballast 
and running out all the guns on one side and 
running them in on the other. In August 1782 
the Royal George, a wooden man-of-war then 
lying at Spithead, was heeled over too far, and 
with little warning water entered the gun ports, 
and the Royal George turned over and sank, with 
the loss of about goo lives. 

In 1874 the famous sailing-vessel the Cospatrick, 
carrying outward-bound emigrants for Australia, 
was destroyed by fire. The whole of the ship's 
company, passengers and crew, were lost, except 
for five men who escaped in a boat and were 
later picked up. It is not known how the fire 
started. In the emigrant ships fire was so much 
feared that lanterns were usually padlocked after 
being lit. 

Sometimes vessels have just disappeared with- 
out trace, and the cause of the disaster can only 
be guessed. This happened to the steamship 
Waratah, a big twin-screw ship with a displace- 
ment of 16,800 tons, and well equipped, except 
that she carried no wireless installation. When 
homeward bound from her second voyage to 
Australia in 1909 she was signalled by another 
vessel between Durban and Capetown. The 
other vessel watched the Waratah disappear over 
the horizon, and since then no trace of her or of 
her 200 passengers and crew has ever been found. 
It is surmised that she capsized in a bad storm, 
but it has never been explained why no wreckage 
or bodies were found. 

Those who have escaped from a wreck have 
sometimes perished on the savage lands upon 
which they have been cast. The Grosvenor, an 
East Indiaman homeward bound from India in 
1782, with ship's company and passengers total- 
ling 135 and a very valuable cargo, was wrecked, 
owing to an error in navigation, on the coast of 
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Parker Gallery 


THE CREW OF THE ‘LADY HOBART’ ABANDONING HER AFTER SHE HAD STRUCK AN ICEBERG IN 1803 
Coloured lithograph 


Africa. A few survivors, with the help of a rope, 
managed to struggle to theland, anda good many 
more, huddled on the after part of the ship, were 
miraculously saved when the vessel broke up and 
the part on which they were gathered floated to 
the land. They found, however, that they were 
some 600 miles from Cape Town, surrounded by 
unfriendly Africans in a country infested by wild 
beasts, and only nineteen succeeded in reaching 
safety. 

There are records of panic among passengers 
and of crews who have deserted their duty during 
shipwreck; but there are many more records of 
heroism than of cowardice. When the Titanic 
was lost in 1912, the ship’s orchestra remained 
at their posts and played the hymn ‘Nearer, my 
God, to Thee’ as the vessel went down. When 
the Birkenhead, an iron paddle-wheel troopship, 
was lost off the African coast in 1852, more than 
500 troops, knowing that there was little chance 
of survival, remained drawn up in their ranks in 
perfect order while the women and children were 


put into the few remaining boats, They went 
down with the ship, their ranks unbroken. 
Similar discipline was shown in 1893 when the 
collision between H.M.S. Victoria and H.M.S. 
Camperdown resulted in the foundering of the 
Victoria with the loss of 336 seamen and 22 officers. 
During the First and Second World Wars there 
were many disasters at sea, not from natural sea 
hazards, but caused by submarine attacks, mines, 
and other enemy action. Such was the disaster 
of the steamship Lusitania which was torpedoed 
without warning off the south coast of Ireland 
in 1915 and sank within 20 minutes, carrying 
1,198 people to their death. $ 
In modern times there are so many scientific 
aids to SAFETY AT SEA (q.v.) that disasters are 
fewer and rescue more effective. But shipwrecks — 
still occur even to-day, as was shown in 1949 
when the 17,500-ton liner Magdalenawas wrecked 
off the coast of Brazil on her maiden voyage. 
The vessel was a fine twin-screw passenger and 
cargo vessel, more than 550 féet in length, com- 
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plete with all modern aids to navigation and 
staffed by an experienced ship's master and six 
certificated officers. She struck a reef while 
travelling at 13 knots (13 sea miles per hour), 
and became stuck hard and fast. The passengers 
were all rescued, and the crew tried to save the 
vessel. The weather grew worse, and the 
Magdalena was swept off the reef by wind and 
tide and anchored by her crew in deep water. 
She was eventually taken in tow, but the quantity 
of water in her holds made her so unhandy that 
she finally broke her back and split into two. No 
lives were lost, but the disaster shows that science 
cannot wholly do away with the perils of the sea. 

2. Wreckers. Wreck of the sca from the 
earliest times was regarded as royal property. 
But until the Tudor monarchs began to enforce 
the royal writ in the outlying parts of England 
and Ireland, that fact meant little. The coast- 
dwellers of medieval days, often miserably poor, 
regarded wrecks as a blessing from God, going 
so far as to pray ‘Lord, send her to us’, when they 
saw a ship coming dangerously near the shore. 

Plunder of wreck was not, however, confined 


to the poor and ignoran t. In 1305 the Prior ol 
St. Nicholas in the Scilly Isles and the leader of 
the garrison were ringleaders in an attack on a 
coroner who inquired too closely into a wreck 
and its cargo. Thirty years later several monks 
were cited among sixty-one persons who broke 
an Irish ship to pieces and carried away the 


themselves found it paid them to see that no one 
ship. Every borough 
tion tried to obtain the right of wreck 


wreck on the coast of Cornwall was carried off; 
the justices called the Captain of Mount St. 
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Michael to account, but he replied that it was 
*the custom of the country', and no court in the 
country could convict him. Many cases came 
before the courts during the 16th century, show- 
ing that men of property, as well as the peasants, 
were concerned in plundering wrecks, and that 
certain towns such as St. Ives were regular 
markets for stolen goods. 

During the 17th century private lighthouses 
were built; but these were often so unreliable 
that they were a menace to shipping. Indeed, 
lights were reputed often to be used to bring 
about wrecks rather than prevent them. ‘lhe 
St. Agnes light was a public scandal, and its 
first keeper stole unashamedly from wrecks. In 
fact, lighthouses were looked upon as an unjusti- 
fiable way of robbing the people of their heredi- 
tary right to plunder wrecks. 

` By the middle of the 18th century the Cornish 
tinners were the most active plunderers. When 
a ship was reported near the coast they would 
leave their work, and armed with axes would 
follow the ship till she struck. Two thousand of 
them would then strip the vessel within a single 
tide, preventing the crew from refloating the 
ship, and often barbarously ill-using them. The 
townsfolk condoned and profited from such 
crimes. The law could do little, and pressure 
was brought even in Parliament to save con- 
demned wreckers from execution. 

The work of the National Institute for the 
Preservation of Life from Shipwreck, instituted 
in 1824, and the slow amendment of the law of 
wreckage in the second half of the 19th century 
led to a more humane attitude towards ship- 
wrecked seamen. Wrecking continued through 
the 19th century on a smaller scale, the Cornish 
coast still being the chief scene of wreckers’ 
activities, which not even the coastguards or 
troops could stop. 

To-day harbour authorities generally have the 
right to remove wrecks and recover the money 
they spend from what they salvage. If they 
intend to raise or remove wrecks they must give 
notice of their intention, and allow owners to 
take their property on paying the fair market 
value. 

See also DERELICTS; LIFEBOAT; SALVAGE. 


WRITING, HISTORY OF. The chief way by 
which we record our thoughts and speech and 
pass them on to other people is by writing them 
down. But before he learned to write man 


invented other ingenious means of doing this, by 
using everyday objects as tokens or sy:: sols of 
what he wanted to say. For exan the 
Scythians, the ancient inhabitants of hern 
Russia, once sent a ‘letter’ to the Per con- 
sisting of a bird, a mouse, a frog, and fi OWS. 
It meant, ‘Persians, can you fly like a hide 
yourselves in the ground like a n leap 
through swamps like a frog? If you ca then 
do not try to go to war with us: we ver- 
whelm you with arrows. Similar ls of 
methods are found among various nitive 
peoples. The ‘calumet’, a decora reed 
tobacco-pipe, was used by some North rican 
Indian tribes as the symbol of peac war. 
When the leaders of hostile tribes met iscuss 
peace they sat around a camp fire and peace- 
pipe was passed round the circle: to pt it 
meant to accept friendship; to rejec neant 
to choose war. Another device was vam- 
pum’ of the North American Iroqu hich 
consisted of little flat beads strung on t> & cord; 
sometimes they made whole belts of t! trings 
of beads, which were arranged in p s (see 
picture), and worn as an ornament :irdle. 
White beads stood for peace, red fot war or 


danger, black for death or misfori >, and 


yellow for gold or tribute. The Lu-i n the 
Tibeto-Chinese frontier, used simila: ans of 
communication: a piece of chicken ! three 
pieces of chicken fat, and a chili, w sd in 
red paper, meant ‘prepare to fighi once’. 
The aroko (meaning ‘to convey new f the 
Yebu and other negro tribes of Ni; , may 
also be mentioned: two cowrie shells, sir ig back 
to back, indicated a reproof for non-payment of 
debt; four cowries, in pairs, face to face, denoted 


a message of good will and request for personal 
interview; and so on (see SIGNS AND SYMBOLS). 
To-day, when we want to remember to do 
something, we often make a note of it on paper. 
Ancient people used memory devices for the 
same purpose. The most widely known are the 
knotted cord and the message stick. The ancient 
Chinese, Tibetans, Persians, and Mexicans 
‘wrote’ in this way, and so did some primitive 
tribes from Melanesia to Formosa, in central 
and western Africa, in California or southern 
Peru; even to-day we sometimes tie a knot in a 
handkerchief to remind us of something. The 
knot device is the basis of the ancient Peruvian 
quipus, consisting of a number of threads or cords 
of different length, thickness, and colour, hang 
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Top: ‘The Double Calumet Treaty-Belt’ represents a Council Hearth flanked b 1 T! 

The n : y double calumets. Next: " P - 

Path Belt’ belongs to the same treaty. Third: "The Jesuit Missionary Belt’ has a Council Hearth s Mere dd 

by a lamb and dove and three crosses. Bottom: “The Four Nations Alliance Belt’ records a treaty respecting lands. Four 
towns or tribes (squarcs) are flanked by protecting white men's houses 


ing from a top band. The nearer a knot was to 
the stick the more important was the matter to 
which it referred. A black knot meant death; a 
white one, silver or peace; a yellow one, gold; 
a red one, war; and a green one, grain (see 
Peru, AwcreNT, Vol. I). Notched sticks were 
used in ancient Scandinavia and until recently 
among some primitive Australian tribes for 
carrying messages about war, assemblies, and so 
forth, Notched sticks, or ‘tallies’, were also used 
by the Exchequer of England; as late as 1812 
the English Government issued ‘tallies’ to those 
who lent it money. 

The first primitive picture-writings were rough 
drawings made on the walls of caves, on animals’ 
bones, or on stone. It is not certain, however, 
to what extent these drawings were the beginning 
of art, or attempts to record events. In this kind 
of picture-writing the written symbol represents 
an object or the idea behind an object, and has 
no connexion with the spoken words as in later 
phonetic writing, where the written symbol 
represents a sound of the VorcE (q.v.). Picture- 
writing is still found to-day among primitive 
peoples of Polynesia and Australia, of western 
Africa, of North and Central America, among 
the Yukaghirs of north-eastern Siberia, and 
others. In a primitive picture-writing the pic- 
tures represent the actual object drawn, such as 
a man or animal: and a circle might represent 
the sun. But in a developed picture-writing, 
known as ‘ideography’, the pictures represent 


not so much the objects themselves as the ideas 
associated with them, in the same way that the 
frog sent to the Persians represented the idea of 
hopping. Thus, a moon might represent a 
month; a circle might represent not only the 
sun, but also the day or heat, or light, or a 
god associated with the sun; a man's legs or feet 
indicated walking; a man's mouth, speaking; 
the eye, seeing; and the ear, hearing. In North 
American Indian ideography ‘wind’ was repre- 
sented by an inflated sail; ‘life’ by a snake (there 
wasa belief that snakes live for ever) ; ‘bravery’ by 
an eagle; ‘happiness’ by a turtle (the turtle was 
believed to bring good luck, like the horseshoe 
among superstitious people to-day) ; and so on. 
Only a few ancient ideographic scripts were 
complete systems of writing, with definite con- 
ventional pictures always used for the same 
objects. Among these were the systems of the 
MzsoPorAMiAN peoples (see CUNEIFORM WRIT- 
1NG), the EcvPriANs (see Hieroctypuics), the 
people of the Indus Valley in India (see INDIAN 
Lanouaces), the Chinese, the inhabitants of 
Easter Island in the South Pacific (see Pory- 
NESIAN LANGUAGES) and the Aztecs and Mayas 
of Mexico and Central America (qq.v. Vol. I). 
But these scripts were complicated, for they were 
a mixture of pure picture-writing and phonetic 
writing. Some ofthe symbols represented objects 
or ideas and others represented spoken sounds, 
the two kinds being combined together in 
various ways. The confusion was increased by 
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PETITION OF CHIPPEWA CHIEFS PRESENTED AT WASHINGTON IN 1849 


The chief, represented by his Crane Totem (1) is followed by warriors of the ‘Marten’ (2, 3, 4), ‘Bear’ (5) 
Lines joining the eyes of the animals to the leader's signify unity of views, tl 


and ‘Cat-Fish’ (7) clans. 


Man-Fish' (6), 
se joining the 


hearts, unity of purpose. The line drawn forward from the Crane's eye denotes the course of the journey, another joins 
the four lakes (8), the grant of which was the object of Ps journey, The long lines (10) are Lake Superior with a path (g) 
leading to it 


the fact that some of the phonetic symbols were 
‘polyphones’—signs representing several possible 
sounds; and others were *homophones'—signs 
which had the same phonetic value as each other, 
but represented different objects. The result was 
that many words, though written identically, 
were pronounced differently or had different 
meanings, To avoid this confusion two methods 
were introduced into Egyptian hieroglyphics, 
Chinese, and the cuneiform scripts. 

Firstly, symbols called ‘determinatives’ were 
placed before or after the ideogram to show the 
general class to which it belonged— deities, 
countries, mountains, men, rivers, birds, or 
fishes. Secondly, symbols called *phonetic com- 
plements' were put after a polyphone to show its 
phonetic or spoken value. In cuneiform writing 
the ‘phonetic complement’ consisted of a con. 
sonant (having the same value as the last con- 
sonant of the word indicated by the polyphone) 
and a vowel, usually ‘a’, 

The Mesopotamian peoples, and particularly 
the Assyrrans (q.v. Vol. I), not only succeeded 
in developing signs for syllables, they also dis- 
covered that there are sounds of a special kind, 


which we call vowels, and set aside symbols to 
express them; at a later stage the Assyrian 
cuneiform script became practically a syllabic 
writing (see below). The Ecyprrans (q.v. Vol. I) 
succeeded in isolating the consonants in the same 
way as the Assyrians had isolated the vowels, 
but used these consonantal signs mainly for writ- 
ing grammatical inflexions, foreign words, and 
proper names. On the whole, none of the great 
systems known as ‘ideographic’ (Egyptian, cunei- 
form, Cretan, Hittite, Chinese, and so on), suc- 
ceeded in moving completely across from the 
pure ideographic writing to the pure phonetic 
writing. 

In pure phonetic writing each written symbol 
is a phonogram, that is, it corresponds to a sound 
or a group of sounds, and language and writing 
become closely connected. Generally, there is 
no connexion between the form of the written 
symbols and the sounds or words they represent. 
There are two main forms of phonetic writing; 
syllabic and alphabetic. In syllabic writing each 
sign or symbol represents a syllable of a word, 
which is generally ‘open’, that is to say, it is a 
consonant--a vowel (ba, ta, la, mo, and so on). 


The main ancient syllabic writin; 

the aforementioned AaS pee ar 
—are the so-called pseudo-hieroglyphic script o: 
Byblos in northern Syria, which was used by the 
Semitic population of Byblos in about 1500 B.C., 
and the script used by the ancient population o. 
the island of Cyprus from the 6th to the grd cen- 
tury B.c. Of the modern syllabic writing the 
most interesting are the two Japanese scripts 
which derived from Chinese in the 8th and gth 
centuries A.D.: the katakana, or yamato (Japanese) 
gana, used mainly in learned works, official docu- 
ments, and for writing personal names, especially 
of Europeans; and the hira (= plain, simple) 
gana, used mainly in newspapers and light litera- 
ture. These two systems are seldom used inde- 
pendently; they are generally written alongside 
Sino-Japanese ideograms, also of Chinese origin, 
and are used as phonetic complements or indica- 
tions of the grammatical variations which are 
not needed in Chinese and cannot be expressed 
by Chinese ideograms. 

Alphabetic writingis the most highly developed 
and widely used method. It is described under 
ALPHABET (q.v.). Some scripts may be described 
as nearly alphabetic: they are partly syllabic and 
partly alphabetic; the early Persian cuneiform 
script, which was the official script of the ancient 
Persian monarchy, and was used from the 6th to 
4th centuries B.C., was nearly alphabetic. 

Sce also ALPHABETS; HANDWRITING; WRITING INSTRU- 
MENTS; HIEROGLYPHICS; CUNEIFORM WRITING. 


WRITING INSTRUMENTS. 1. The earliest 
writing instruments were finely pointed flints, 
with which primitive peoples drew pictures on 
the walls of caves. Specimens about 100,000 
years old have been found in the Altamira caves 
in Spain, in which early men have left wall- 
paintings of animals (see Cave MAN, Vol. I). 
Mineral pigments were also used—yellow, blue- 
grey, and black—mixed with animal fat. In 
early civilizations numbers of different writing 
materials were used, such as shects of metal, bark 
of trees, and the leaves of plants and trees: palm 
leaves, for example, were used in India; and the 
Latin word for a book, liber, originally meant 
the bark of a tree. About 3500 B.C. the Baby- 
lonians and Assyrians began to scratch (and 
later to stamp) their writings on moist tablets 
of clay, which were then dried in the sun or 
baked in ovens (see CUNEIFORM Wnrrixo). Tablets 
of wax were widely used by the Greeks and 
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H 
ROMAN WAX TABLETS, POTSHERD USED FOR WRITING, AND 
PENS 


Romans. These consisted of small pieces of wood 
coated on one or both sides with wax. The 
writing was scratched by a pointed instrument 
of metal or bone, known as à ‘stilus’, These 
tablets were used for school exercises, legal 
documents, and private notes; their name of 
codex from the Latin word for ‘tree trunk’ is now 
used for any writing in book form as opposed to 
roll form. 

2. Pen. When papyrus became the chief 
writing material of the ancient world (see PAPER, 
Section 2), the letters were traced with a kind of 
pen made from the hollow stem of a reed, known 
as a calamus. The Egyptians used it with a 
soft point, rather like a paint brush; and the 
Greeks and Romans sharpened it to a sharp 

int and slit it like a quill pen. The word ‘pen’ 
is derived from the Latin penna, ‘a feather’, and 
was originally applied to the quill pen. This is 
first mentioned in the 7th century, though it was 
probably used much earlier. Goose feathers were 
generally used, the quill being cut with a knife 
(the pen-knife) and the nib split to make it hold 
Ink (q.v.), and then shaped to a point. Bronze 
pens dating from old Roman times, however, 
have also been found—one example was found 
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in the ruins of Pompeii, the city 
buried under volcanic dust for 
many centuries. Quill pens re- 
mained the standard pen until 
the beginning of the rgth century, 

i when steel nibs began to be made 
in Birmingham. The first nibs cost 
5s. each and were very hard and 
stiff, but gradually the present nib 
with holes and slits in it was 
developed. In 1926 stainless steel 
was used for pen-nibs. 

Fountain pens were first made 
about 1886. Modern pens work 
by means of a suction lever, which 
draws the ink into a barrel, from 

FOUNTAIN PEN where it flows towards the nib. 
per ug Although a fountain-pen works 

E ona simple principle, its manufac- 

ture can be elaborate; 200 separ- 

ate operations go to the making 
ofsome pens. The nib is generally 
made of gold, and is sometimes 
tipped with a hard and expensive 
metal called iridium. A later 
invention was the ball-point pen. 

This holds enough special ink to 

last for some time; it writes like a 

pencil, and the ink dries immediately. The pen 

consists of an inner plastic tube containing the 
ink, which is forced in under pressure, and the 

little cylinder holding the ball. The ball, a 

standard 1-millimetre diameter ball-bearing, is 

forced into the metal end of the tube, which is 
slightly turned in to prevent the ball coming out. 
3. Pencil. The word ‘pencil’ comes from the 

Latin penicillum, meaning ‘a little tail’ ; this name 

was applied by the Romans to fine brushes used 

for drawing and painting. In about 1600 the 
discovery of a graphite mine in Borrowdale, in 

Cumberland, led to the use of wooden pencils 

filled with graphite, or blacklead, a mineral 

which consists largely of carbon. 

To-day pencil leads are made of powdered 
graphite and clay moistened into paste, then 
forced out of holes in a cylinder. They are then 
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baked hard. For the cases narrow g 
cut in thin boards of wood; the lead: 
them, and other grooved boards are ; 
them. A cutting machine divides 
into individual pencils, ready for smo: 
finishing. Juniper wood is used for 
pencils, and pine wood for the che: 
The hardness or softness of the lea 
on the proportion of graphite t 
the temperature to which it has | 
Indelible and coloured pencils are 1 
same way as ordinary lead pencils, 
substances are added to the composi 
as gum, tallow, wax, and various d; 
4. INDIA-RUBBER. Before india-r: 
discovered ink was erased by scratch 
knife; pencil-marks were removed 
breadcrumbs. India-rubber was firs! d 
in South America by Columbus, bu 
introduced into England until the 
Now it is chiefly grown in the East Inc 
5. BLorriNG-PAPER. We know that 


used in the 15th century, but it was a ! 


a long time after that. The usual wa; 
what had been written was to sprin! 
fine sand. 

See also HANDWRITING; WRITING, HISTORY 
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